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@ Novel benzo-fused lactams that promote the release of growth hormone, 

(57) There are disclosed certain novel compounds Identified as benzo-fused lactams which promote the 

release of growth hormone in humans and animals. This property can be utilized to promote the growth 
of food animals to render the production of edible meat products more efficient, and in humans, to 
increase the stature of those afflicted with a lack of a normal secretion of natural growth hormone- 
Growth promoting compositiors containing such benzo-fused lactams as the active ingredient thereof 
are also disclosed. 
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BACKGROUND OF THE INVENTION 



Growth hormone, which is secreted from the pituitary, stimulates growth of all tissues of the body that are 
capable of growing. In addition, growth hormone is known to have the following basic effects on the metabolic 
5 process of the body: , 

1. increased rate of protein synthesis in all cells of the body; 

2. Decreased rate of carbohydrate utilization in cells of the body; 

3. Increased mobilization of free fatty acids and use of fatty acids for energy. 

A deficiency in growth hormone secretion can result in various medical disorders, such as dwarfism. 

10 Various ways are known to release growth hormone. For example, chemicals such as arginine, L-3,4-di- 

hydroxyphenylalanine (L-DOPA), glucagon, vasopressin, and insulin induced hypoglycemia, as well as activ- 
ities such as sleep and exercise, indirectly cause growth hormone to be released from the pituitary by acting 
in some fashion on the hypothalamus perhaps either to decrease somatostatin secretion or to increase the se- 
cretion of the known secretagogue growth hormone releasing factor (GRF) or an unknown endogenous growth 

15 hormone-releasing hormone or all of these. 

In cases where increased levels of growth hormone were desired, the problem was generally solved by 
providing exogenous growth hormone or by administering an agent which stimulated growth hormone produc- 
tion and/or release. In either case the peptidyl nature of the compound necessitated that it be administered by 
injection. Initially the source of growth hormone was the extraction of the pituitary glands of cadavers. This re- 

20 suited in a very expensive product and carried with it the risk that a disease associated with the source of the 
pituitary gland could be transmitted to the recipient of the growth hormone. Recently, recombinant growth hor- 
mone has become available which, while no longer canning any risk of disease transmission, is still a very ex- 
pensive product which must be given, by injection or by a nasal spray. 

Other compounds have been developed which stimulate the release of endogenous growth hormone such 

25 as analogous peptidyl compounds related to GRF or the peptides of U.Sr Patent 4,4n;890L Th^^ 

while considerably smaller than growth honmones are still susceptible to various proteases. As with most pep- 
tides, their potential for oral bioavailability isJovy. The instant compounds are non-peptidy! agents for promoting 
the release of growth hormone which may be administered parenterally, nasally or by the oral toute. 

30 SUMMARY OF THE INVENTION - 

The instant invention covers certain benzof used lactam compounds which have the ability to stimulate the 
release of natural or endogenous^ grovyrth hormone. The compounds thus .haye. the ability to be used to treat 
conditions which require the stimulation of growth hormone production or secretion such as in humans with a 

35 deficiency of natural growth hormone or in animals used for food production where the stimulation of growth 
hormone will result in a larger, more productive animal. Thus, it is an object of the instant invention to describe 
the benzofused lactam compounds. It is a further object of this invention to describe procedures for the prep- 
aration of such compounds. A still further object is to describe the use of such compounds to increase the se- 
cretion of growth hormone in humans and animals. A still further object of this invention is to describe compo- 

40 sitions containing the benzo-fused lactam compounds for the use of treating humans and animals so as to in-' 
crease the level of growth homione secretions. Further objects will become apparent from a reading of the fol- 
lowing description. 
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DESCRIPTION OF THE INVENTION 

The novel benzo-fused lactams of the instantJnvention are best described inthe following structural formula 
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n is 0 or 1 ; 
p IS 0 to 3; 
q is 0 to 4; 
w is 0 or^1; 
X is C.=OV O, S(0)^ 
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-CH-, 
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.-CH=CH-^;- . r - : ' r. ■ ■ - ■■ :: 

m is 0 to 2; 

i i ^ Ri; :R2;: R^^, ;R2a, R:i^;; and R^t arenndependently hydrogen, halogen, C^-Cj alkyi,;:Ci-C3 perfluoroalkyi, 
Gj-G3 perfluQroalkcxy,- -S(G)rr,R7^, cyano, nitro, R7t)0(eH2)vS R7bGOG(GH2)^.. R7bOGO(GH2)v, phenyl or sub- 
stituted phenyl where the substituents are from t to 3 Of halogen, G^Ce alkyl, Ci-Cg alkoxy -or hydroxy;- . 

; R7a and R7b:are independently hydrogen, G^-Gg perfluoroalkyl. Gi-Cg alkyi,:Substituted CrCe alkyi, where 
: the substituents: ar^iphenyl orsubstituted phenyl; phenyl or substituted phenyl where the; phenyl substituents 
are fronn.1 :t0t3 of halogen, C^^Ge alkyl, G^-Cg alkoxy, or hydroxy and v is 0 to 3; : ; - 

R3a and R3b are independently hydrogen,, Rs. CrGe aikyl substituted with R^, phenyl substituted with R^ 
or phenoxy substituted with R^; v : ^ 
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R7bO(CH2)v-, R^^C00(CH2)v-. R^^OC0(CH2)v-, ^ 

R7bCO(CH2)v-, R7bO(CH2)vCO-, R^R5N(CH2)v-, ' 

R7bCON(R^)(CH2)v-, R^RSNGQ(CH2)v-, R'*RSNCS(CH2)v-,. , - 
10 R^R5NN(R5)CO{CH2)v-. R^R^NN(R5)CS(CH2)v-r ' 

R7bCON(R'*)N(R5)CO{CH2)v-, R^bCON(R4)N(R5)CS(CH2)v-i 

R4N(OR7b)CO(CH2)v- or R73C0N(0R7b)C0(CH2)v-; ; ' ^ " 
and V is as defined above; 

R'^, R'*^, R^ are independently hydrogen, phenyl, substituted phenyl, C1-C10 alkyi, substituted C1-C10 al- 
ts kyl, C3-C10 alkenyl, substituted C3-C10 alkeny!, C3-C10 alkynyl, or substituted G3-C10 alkynyl whfere the substitu- 
ents on the phenyl, alkyI, alkenyl or alkynyl are from 1 to 5 of hydroxy, Ci-Ce alkoxy, C3-C7 cycloalkyi, phenyl 
CrCa alkoxy, fluoro, Ri substituted or R\ R^ independently disubstituted phenyl C^C^ alkoxy, phenyl, R^ sub- 
stituted or R\ R2 independently disubstituted phenyl, where the substituents on the phenyl are as defined 
above, CrCg-alkanoyloxy, C1-C5 alkoxycarbonyl, carboxy, formyl, or-NR^oR^i where R^o and R^^ are indepen- 
20 dently hydrogen, C^-C^ alkyI, phenyl, phenyl C^C^ alkyl, CrCg-alkoxycarbonyl, or Ci-Cg-alkanoyi-CrCg alkyl; 
or R'* and R^ can be taken together to fornn -(CH2)rB(CH2)s- where B is CH2, O or 5(0)^ or N-R^o, r and s are 
independently 1 to 3 and R^o jg as defined above; 

R6 is hydrogen, C1-C10 alkyl, phenyl or phenyl C1-C10 alkyl; 

A is 

25 ■ -r'^. 

- r 

where x and y are independently 0-3; 
35 R6 and R«^ are independently hydrogen, C^-Cio alkyl, trifluoromethy!, phenyl, substituted ;Ci-Cio alkyl 

where the substituents are from 1 to 3 of imidazolyi, indotyl, hydroxy, fluoro, S(P)mR^^ XrGe alkoxy, C3-C7 
cycloalkyi, phenyl C1-C3 alkoxy, R^ substituted or Ri, R2 independently disubstituted phenyl C^-Ca alkoxy, phe- 
nyl, R'' substituted or R^ R^ independently disubstituted phenyl, 

C^-Cs-alkanoyloxy, C1-C5 alkoxycarbonyl, carboxy, formyl, or -NR^^R^^ where R^o and R^^ are as defined 
40 above; or R^ and R^a can be taken together to form -(CH2)rwhere t is 2 to 6; and R^ and R^^ can independently • 

be joined to one or both of R^ and Rs to form alkyl bridges between the terminal nitrogen and the alkyl portion 

of the A group wherein the bridge contains from 1 to 5 carbon atoms; 

and pharmaceuticatly acceptable salts thereof. 

In the above structural formula and throughout the instant specification, the following terms have the indi- 
45 cated meanings: 

The alkyl groups specified above are intended to . include those alkyl groups: of the designated length in 
either a straight or branched configuration. Exemplary of such alkyl groups are methyl, ethyl ^ propyl, isopropyl, 
butyl, sec- butyl, tertiary bufyl, pentyl, isopentyl, hexyl, isohexyl/ and the like.: ^ 

. . The ^alkoxy groups specified above are intended to' include those alkoxy groups of the designated length 
50 - in' either a straight or branched configuration: Exemplary of such alkoxy groups are methoxy, ethoxy,, propoxy, 
isopropoxy, butoxy, isobutoxy,; tertiary butoxy, pentoxy, isopentoxy, hexoxy; isohexqxy and the like;: - 
The term "halogen" is intended to include the halogen' atom fluorine, chlorine, bromine and iodine. 
Certain of the above defined terms may occur more than once in the above formula and upon such occur- 
rence each term shall be defined independently of the other. 
55 Preferred compounds of the instant invention are realized when in the above structural formula; 

n is 0 or 1; - 
p is 0 to 3; 
q is 0 to 2; 
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-k.is-as(ou, ; : 



-CH=CH-; 

m is 0 to 2; 

R^, R2, R^a, R2a, Rib,,and.R2^.are independentiy hydrogen^^^ halogen, CrCy atkyl. Ci-Cs perfluoroalkyl, - 
: S(0)f^^R^^ R^^0(CH2)v-, R^^CGO(CH2)^ R^t'OGO(CH2)vrphenyl or substituted phenyl where the substituents 
are from 1 to 3 of halogen, C-i-Ce alkyi, C^-Cg alkoxy, or hydroxy; 
15.^ ■ ; R^3 and R^^ are independently hydrogen. Ci-G3perf!uGrpalkyl, ei-Ge aikyI, substituted C-i-Cg alky!, where . 
the substituents are phenyl; phenyl and V is 0 to 2; 

R33 and R3b are independently hydrogen, R^, Gi-Gg alkyI substituted with R^, phenyl substituted with R^ 
or phenoxy substituted with R9; 
R9is 



25 




N— N 




35 . 
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R7t)0(GH2)v-. R7''COO(GH2)v-, R7^0GO(CH2)v-r::y ' r : : ■ ."■ r . 

R7bCO(CH2)v-, R'*R^N(GH2)v-, R7bCON(R4)(GH2)vN : 

R'^R5NGO(CH2)v-. R^R5NCS(CH2)v-. R^R^NN(R^)Gb(CH2)v-,: .. ; ^ v r ■ ^^^^^ - ^ 
pR7bGpN(R^*)N(R5)CO(CH2)v%:R^N:(OR7b)^^^^ . 

R73GGN(GR7'^)CO(CH2)^^^^^ 

; ; R^vR^^ :R^: areJ^depe^dently hydrogen, Gt-Cio alkyI, substituted Gi-Cio alkyl, where the substituents 
on the alkyI are from 1 to 5 of hydroxy, GrCg alkoxy, C3-C7 cycioalkyi, phenyl G1-C3 alkoxy, fiuoro, R|substituted 
or R\ R2 independently disubstituted phenyl C1-G3 alkoxy, phenyl, R^ substituted or R), R^ independently dis- 
ubstituted phenyl, where the substituents on the phenyl are as defined above, GrGs-aikanoyloxy, G^-Gs alkox- 
ycarbonyl, carboxy orfonmyt; 

R'* and R5 can be taken together to form 
-(CH2)rB(CH2)s- where B is CH2, O or S(0)^ or N-R^o r and s are independently 1 to 3 and R^o is as defined 
above; 

R6 is hydrogen, C1-C-10 alkyI or phenyl CrCio alkyI; 

A is . ' 



^,-CCH2>^-C-(CH2)y- 



, where x and y are independently 0-2; , -• 

55 ,R8 and R9^:-are independentiy,.hydrogen,Xi-Gio.alkyl, substituted;^ where the substituents 

are from 1 to 3 of imidazoiyi, indoiyl, hydroxy, fluoro, S{0)^R'^^, d-Cg alkoxy, phenyl. RVsubstituted or R^ R2 
independently disubstituted phenyl, .■■ , . . , 

Ci-Cg-alkanoyloxy, C^-Cs alkoxycarbonyl, carboxy, formyl, -NR^^R^i where R^o and R^^ are independently hy- 
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drogen, C-^-Cs aikyi, or C1-C5 aikanoyt-Ci-Cg alkyf; or and R^^ can be taken together to form -{GHsX- where 
t is 2 to 4; and and RSa can independently be joined to one or both of R^ and R^ to form alkyi bridges between 
the tenninal nitrogen and the aikyi portion of the A group wherein the bridge contains from 1 to 5 carbon atoms; 
and pharmaceuticaily acceptable salts thereof. 
5 Additional preferred compoLinds are realized in the above structural formula when: 

n is 0 or 1; 

p is 0 to 2; 

q is 0 to 2; 

w is 0 or 1 ; 
10 X is S(OU -CH=CHs 

m is 0 or 1; 

; R^ R^, R^VR^^^ and R2t= are independently hydrogen, halogen, GrCy alkyl^Ci-Cg perfluoroalkyl, - 
S(0)rnR^^, R7bO(CH2)v-V R^^G00(CH2)v-, R^^OCO(CH2)v, phenyl or substituted phenyl where the substituents 
are from 1 to 3 of halogen, Ci-Cg alkyI, CrCg alkoxy, or hydroxy; . 
15 R73 ap,d<R7b are independently hydrogen, C^Ce alkyI, substituted Ci-Ce alkyI; where the substituents are 

phenyl and v is 0 to 2; ' 

R3a and R3b are independently hydrogen; R^, Ci-Cg aikyi substituted with R^ phenyl substituted with R^ 
or phenoxy substituted with R^; 
R^is 



N— N i . N— N 



25 




R7bo(CH2)v-, R7^COO(CH2)v-. R7^0CO(CH2)v-, 
30 R7bCO(CH2)v-, R^R^N(CH2)v-. rt"^^C0N(R^)(CH2)v^^^^ ^ ' ' < ' 

R^R5NCO(CH2)v-. R^R^NCS(CH2)v-, R4N(GR^'>)GO(CH2)v^ br : ^ , - V ' ' ■ 
R7aGON(OR7*')GO(CH2)v-; where v is as defined above; V 
R^ R43, Rs are independently hydrogen^ CrCio alkyl, substituted^ Gi-Ci6 aiky!v where the substituents 
on the alkyi are from 1 to 5 of hydroxy, C^-Ge alkoxy, fluoro, phenyl; R*" substituted or R^, R2 independently 
35 " ■ disubstituted phenyl, where the substituents on the phenyl are as defined above, Gi-Gs-alkanoyloxy, G^-Gg al- 
koxycarbonyl, carboxyr 

R6 is hydrogen, Gi-C.o alkyi; 



40 



45 



-CCH2)^-C-CCH2)y- 
I 



where X and y are independently 0-2; 
50 R6 and R^^ are independently hydrogen, C1-C10 alkyI, substituted G1-C10 alkyi where the substituents 

are from 1 to 3 of imidazolyl, indolyl, hydroxy, fluoro, S(0)mR7^ G^-Gg alkoxy, phenyl, R^ substituted or R^ R^ 
independently disubstituted phenyl, 

Ci-Cs-alkanoyloxy, C^-Gg alkoxycarbonyl, carboxy; or and R«^ can be taken together to form -(CH2)rwhere 
t is 2; and R^ and R^^ can independently be'joined to one or both of R^ and R^ to form alkyi bridges between 
55 - the tenninal nitrogen and the alkyi portion of the A group wherein the bridge contains from 1 to 5 carbon atoms; 
and pharmaceuticaily acceptable salts thereof. 

Still further preferred compounds of the instant invention are realized in the above structural formula when; 
^'"■■■■■'^n1s' 0 or^l;'"' ^ ^' 
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p is 0 to 2; ■ .0 . . :::v^ 

■ q-is. 1; ■ 
w is 1; 

XisS(O)^, -CH=CH-; 
m is 0 or 1; 

R^ R2, R^^ R^^ and R2b are independently hydrogen, halogen, C^-Qj alkyl, Ct-Cg perfluoroalkyi, -S 
(0)^R7a, R7bO(CH2)v-, R''^C00(CH2)v-, phenyl or substituted phenyl where the substituents are from 1 to 3 of 
halogen, Gi-Ce alkyl,; Ci-Cg aikoxy, or hydroxy; . 

R''^ and R''^ are independently hydrogen, C^-Cg alkyl, substituted C-i-Ce alkyl, where the substituents are 
phenyl, phenyl and v is 0 or 1; / 

R3a and R^*^ are independently hydrogen or R^; 
. .. R^is 

N— N ■ ... N— N,.",... 




N 



I 



■ R7bO(CH2^^^^^^^^ 

R7bCO(CH2)v-, R^R^N(CH2)v-, R7t>CQN(R4)(CH2)v-,, y-- , ^: :>;;:,:;:.- ; 

. R4R5NCO(GH2)v- or R^N(OR7b)CO^(CH2)v-; where v; is as defined abover^^.., .^ 
25 ' R^ Rs are independently hydrogen, C1-C10 alkyl, substituted C.,-Cjo. alkyl, where. the substituents on the 
alkyl are fronn 1 to 3 of hydroxy, Ci-Cgalkoxy, fluoro, phenyl, R^ substituted or R^ R^ independently di^ 
phenyl, where the substituents on the phenyl are as defined above; 
; R^Vis hydrogen, Ci-Cio alkyl, substituted, CrCio alkyl where thesubstituents-on the, alkyl are from 1 to 
. Sofhydroxy;- --^iv-^-:^::.--] . r / . 

30..., ,: .-. R6 is hydrogen;-: ■■ ; ..-v.-.. . 



.CCH2);^-C-CCH2):y- 

. ; I. 



where x and y are independently 0-1; 

45 R« and R^^ are independently hydrogen, C1-C10 alkyl, substituted C-,;Cio alkyl where. the substituents 

arefronn 1 to 3 of imidazolyljndoiyi, hydroxy, fluoro, S{0)mR7^ CrC6 alkoxy, phenyl,. Rl substituted or R^ R^ 
independently disubstituted phenyl, 
. , Ci-Cs-alkanoyloxy, CrCs alkoxycarbonyl, carboxy; or R^. and R^^ can be taken together to fonri -(CH2)rwhere 
t is 2; and R^ and R^^ can independently be joined to one or both of R'* and R^ to fgrm atkyi bridges between 

50 ^ the tenminal nitrogen and the alkyl portion of the A group wherein the bridge containsfrom 1 to 5 carbon atoms; 
and pharmaceutically acceptable salts thereof. 

Representative preferred growth hormone releasing compounds of the present invention include the fol- 
lowing: 

1 . 3-amino.3-methyl-N-[2,3,4,5-tetrahydro-2-ox(>1 -[[2^(1 H4etra2ol^5-yl^ 
55 1-benzazepin-3(R)-yl]-butanamide 

. 2. 2(R)-amino-3-hydroxy-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-{1H-tetrazol-5-^ 
1H-1-benzazepin-3(R)-yI]-propanamide 

3r2(R)-amino-3-phenyi-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(lH-tetrazot-5^^^ 
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1H-1-ben2azepin-3(R)-yt]-propanamide 

4r2(R)-amino-N-[2,3,4,54etrahydro-2-oxo-1-[[2'-(1H-tetra2oi"5-yi)[1,r-biph 
2a2epin-3(R)-y!]-propanamide 

5. 3-(2-hydroxyethyl)amino-3-methyl-N-[2;3,4,5-tetrahydro-2-oxo-1-[[2'-[1-(2-hydroxyethyl)-te^^^ 
5 biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide 

6. 3-(2-hydroxypropy!)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-te^^^^ 
nyi]-4-yi]methyi]-1H-1-benza2epin-3(R)-yi]-butanamide 

7. 2-amino-2-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,^ 
1-ben2azepin-3(R)-yl]-propanamide 

10 8. 3-amino-3-methyl-N-[7-nuoro-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1^ 

thyi]-1H-1-ben2a2epin-3(R)-yi]-butanamide 

9. 3-amino-3-methyl-N-[7-trif!uoromethyl-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H4etra2 ,1 '-biphenyl]- 
4-yi]methyi]-1IH-1-ben2azepin-3(R)-yl]-butanamide 

10. 3-amino-3-methyl-N-[6-fluoro-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,1'-bi 
15 methyl]- 1H-1-benzazepin-3(R)-yl]-butanamide 

11. 3-benzylaminO'3-methyl"N-[2,3,4,5-tetrahydro-2-oxo-1-[[2;-(1H^^ 
thyl]-1H-1-ben2a2epin-3(R)-yl]-butaramide 

12. 3-amino-3-methyl-N-[3,4-dihydro-4-oxo-5-[[2'-(1H4etra2ol-5-yl)[1 J'-biphenyt]-4-yl]^^ 
zothia2epin-3(S)-yi]-butanamide 

20 13. 3-(2(R)-hydroxypropy!)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[241H-tetra2oi-5-yl)[1^ 

phenyl]-4-yi]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide 

14. 3-{2(S)-hydroxypropy!)amino-3-nnethyl-N-[2,3,4,5-tetrahydro-^^^^ 
phenyl]-4-yi]rnBthyl]-1H-1-benza2epin-3(R)-yl]-butanarnide 

15. 3-(2(R),3-dihydroxypropyl)amino-3-methyl-N-[2,3,-4,5-tetrahydm 
25 - - biphenyI]-4-y!]methyl]-1H-1-ben2a2epin-3{R)-yn 

■ ' 16. 3-(2{S),3-dihydroxypropyi)amino-3-methyi-N-[2,3r4,5-tetrahydro^ 
biphenyl]-4-yl]methyl]~ 1 H-1 ~ben2a2epin-3(R)-yl]-butanamide ■ 
■ 17. 3-(3(S)-hydroxybutyl)amino-3-methyl-N-[7-fluoro-2;3;4,^ 
[1,1'-biphenyi]-4-yl]methyi]-1 H-1-ben2a2epin-3(R)-yl]-butanarnide 
30 18. 3-(3(S)-hydroxybutyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-^^^^ 

nyl]-4-yl]methy!]-1H-1-benzazepin-3(R)-yl]-butanamide 

19. 3-amino-3-methyl-N-{7-hydroxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazoi-5-yl)[1^ 
methyl]- 1H-1-benzazepin-3(R)-yl]-butanamide 

20. 3-(2(R)-hydroxypropyl)amino-3-methyi-N-[7-hydroxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra^ 
35 [1,1'-biphenyi]-4-yl]methyl]-1H-1-ben2a2epin-3(R)-yi]-butanamide 

21. 3-(2(R)-hydroxypropyi)amino-3-methyl-N-[7-fluoro-2,3,4,54etrahydro-2-oxo-1-[[2'-(1H^ 
[1,1'-biphenyl]-4-y[]methy!]-1H^-1-ben2a2epin-3(R)-y!]-butanamide , 

22. 2-(3{R)"hydroxybutyi)amino-2-methyl-N-I2,3,4,5-tetrahydro-2-oxo-1-t[2'-(1H-tetra20^ 
nyl]-4-yi]methyi]-1H-1-benzazepin-3(R)-yl]-propanamide 

40 23. 2-(3(S)-hydroxybutyl)amino-2-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1-[[241H-tetrazol-5-yt)[1,^ 

nyi]-4-yl]methyt)-1H-1-benzazepin-3(R)-yi]-propanamide 

24. 3-Amino-3-methyl-N-[7-methoxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yi)[1,1'-biphenyiH^ 
methyl]- 1H-1-ben2a2epin-3(R)-yl]-butanamide 

25. 3-(2{R)-hydroxypropyl)amino-3-methyl-N-[7 -methoxy-2,3,4,5-tetrahydro- 2-0X0-1 -[[ZH^ 
45 yl)[1,1'-biphenyl)-4-yl]methyi]-1H-1-benzazepin-3(R)^yl]-butanamide^' 

26. 3-(3(S)-hydroxybutyl)aminG-3-methyt-N-[7-methoxy-2,3,4,5-tetrahydro-2-oxo-1-|I2'-{1H^^ 
[1,1'-bipheny!]-4-yl]methyl]-1 H-1-benzazepin-3(R)-y!]butanamide ^ ■ : ^ 

■ 27. Ouinudidine-N'-[2,3,4,5-tetrahydro-2-oxo-1-II2'-(1H-tetra2ol-5-yi)[1,^ 
2azepin-3(R)-yl]-3-carboxamjde 

50 28. 3-(2-fluoropropyi)amino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1-[12'-{lfr 

4-yl]methyi]-1H-1-benza2epin-3(R)-y!]-butanamide 

29. 3-(2-methoxypropyf)amino-3-methyt-N-[2,3,4,5-tetrahydro-2-oxo-1-[i2'^ 
nyi]-4-yi]methy!]-1H-1-benzazepin-3(R)-yl]-butanamide 
■ 30. 3-{2-hydroxy-2-methylpropyi)amino-3-methyl-N-[2r3,4,5-tetrahydro-2-oxo-1-[[2 -(1H^^^^ 
55 [1,1'-biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yi]butanamtde 

■ 31 4'-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)amino]-2r3,4,5-tetr3hydro-2-oxo-1H-1-ben2azepi^^ 
thyl]-[1 , 1 '-biphenyl]-2-carboxamide 

32. 4'-[[3(R)-[[3-[(2(R)-hydroxypropyi)amino]-3-methy!-1-oxobutyl]amino]-2,3,4,5-tetrahydr^^ 
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benzazepin-1-yl]methyl]-[1,1'-bipheny!]-2-carboxamide 

33, 4'-[I3(R)-[[(3-[(2(S),3-dihydroxypropyl)amino]-3-methyl-1-oxobutyi]amino]-2,3,4,54etrahy 
1H-1-benzazepin-1-yi]methyl]-[1,1'-b!phenyi]-2-carboxamide 

34. N-ethyi-4'-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)-amino]-2,3,4,5-tetrahydro-^ 
5 1-yl]methyl]-{1,1-bipheny!]-2-carboxarnide 

- 35. N-ethyl-4'-[[3(R)-[[34{2(S),3-dihydroxypropyl)-am!no]-3-methyl-1"Oxobutyl]amino]-2,3,4,5-t^^^ 

dro-2-oxo-1H-1-benzazepin-1-yi]methyi]-[1,V-biphenyl]-2-carboxamide 
. 36. N-methyl-4'-[[3(R)-[[3-[(2(S),3-dihydroxypropyi)-amino]-3-methy!-1-oxobutyl]am 

dro-2-oxo-1H-1-benzazepin-1-yi]methyf]-[1,1'-biphenyi]-2-carboxarriide 
10 37. 3-amino-3-methyl~N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-hydroxymethyi[1 J'-biphenytH^^ 

benzazepin-3(R)-yI]butanamide 

38. 3-{2(R)-hydroxypropy!)am!no-3-methyl-N-[2,3,4,5~tetrahydro-2-oxo-1-[[2'-hydroxymethy!^ 
nyi]-4-y!]methyl]- 1 H- 1 -benzazepin-3(R)-yl]-butanamide 

39. 3-AminQ-3-methyl-N-[2,3,4,54etranydro- 2-0X0-1 -[[2'-aminomethyl[1,1'-biphenyi^^^^^ 
15 zazepin-3(R)-yl]butanamide 

40. 3-(2(R)- hydroxypropyi)amtno-3-methyi-N-[2,3,4r5-tetrahydro-2-oxo-1-[[2'-amtnomethyl[1 J^'^^^^^^ 
nyl]-4-yl]methy(]-1H-1-benzazepin-3(R)-yl]-butanamide 

41. 4'-[[3(R)-[[3-[{2(S),3(S),4-trihydroxybutyi)-amino]-3-methyl-1-oxobutyllamino]-2,3,4,5-te^^^ 
0X0-1 H-1-benzazepin-1-yl]methyl]-[1 ,1 '-biphenyl]-2-carboxamtde 

20 42. 4'-[[3(R)-p-[(3-hydroxybutyl)amino]-3"methyl-1-oxobuthyl]amino]-2,3,4,5-tetr^ 

zazepin-1 -yl]methylH1 , 1 '-biphenyl]-2-carboxamide 

43. 3-Amino-3-methyi-N-[2,3-dihydro-2-oxor1-[[2'-(1H-tetrazo^ 
zazepin-3(R)-y!]butanamide 

44. 3-(2(R)-hydroxypropy!)amino-3-methyl-N-[2,3-dihydro-2-oxo-1-[[2'-{1H-tet^^^ 
25 4-yi]methy!]-1 H-1-benzazepin-3(R)-yl]-butanamide 

45. N-ethyi-4'-[[3(R)-[[3-[(2(S),3-dihydroxypropyt)-amino]-3-methyl-1-oxobutyl]amin 
1H-1-benzazepin-1-yl]methyl]-[1 ,1'-biphenyl]-2-carboxamide 

46. 3-(2(R)-hydroxypropyi)amino-3-methyl-N-[3,4-dihydro-4-oxo-5-[[2'-{1H-tetrazol-5-yO^ 
4-yi]methyl]-1 ,5-benzothiazepin-3(S)-yl]-bLitanamide 

30 47. 3-{2(S)-hydroxypropyl)amino-3-methyl-N-[3,4-dihydro-4-oxo-5-[[2'-(1 H-tetrazol-5-y!)[1 

4-y!]methyl]-1 ,5-benzothiazepin-3(S)-yl]-butanamide 

48. N-ethyl-4'-[[3(S)-[[3-[(2(S),3-dihydroxypropyl)-amino]-3-methyl-1-oxobiJtyl]amtno]-3,4-^ 
1,5-benzothiazepin-5(2H)-yl]methylH1,1'-biphenyl]-2-carboxamtde 

49. 4'-[[3(S)-[(3-amino-3-methyi-1-oxobutyi)amino]-3,4-dihydro-4-oxo-1,5-benzothiazepin-5(2H^ 
35 ■ . r thyi]-[1,1'-biphenyi]-2-carboxamide 

50. 4'-[[3(R)-[(3-amino-3-methy!-1-oxobutyl)amtno]-2,3,4,5-tetrahydro-2~oxo-1H-1-^^^ 
thyl]-[1,r-b!phenyl]-2-thioamid€ 

51. N-hydroxy-4'-[[3(R)-[(3-amino-3-methyl-1-oxo-butyi)amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benza 
pin-1 -y!]methyl]-[1 , 1 '-biphenyi]-2-carboxamide 

40 52. N-hydroxy-4'-[[3(R)-[[3-[(2(S),3-dihydroxypropyi)-amino]-3-methyl-1-oxobutyl]amino)-2,3,4^ 

hydro-2-oxo-1H^-1-benzazepin-1-yt]methyl]-[1 ,1'-biphenyl)-2-carboxam!de 

53. N-hydroxy-4'-[I3(R)-[[3-[(2(R)-hydroxypropyl)-amino]-3-methyl-1-oxobutyl]amino]-2,3,4,5-t^^^ 
dro-2"Oxo-1 H-1 -benzazepin-1-yl]methyl]-[1 ,1 '-biphenyl]-2-carboxamide 

54. 3-(2(R)-h^ydroxypropyl)amino-3-methyl-N-[3,4-dihydro-1,4-dioxo-5-[[2'-{1H-tet^ 
45 nyl]-4-yl]methyl]-1,5-benzothiazepin-3(S)-yi]-butanamide 

55. 3-amino-3-methyl-N-[3,4-dihydro-1,4-dtoxo-5-[[2'-{1H-tetrazoi-5-yl)[1 J'-btphenyl)-4-yi]m 
benzothiazepin-3(S)-yl]-butanamide 

56. 3-amino-3-methyi~N-[7-methylthio-2,3,4,5-tetrahydro-2-oxo-1-[I2'-(1H-tetrazol-5-yl)[1 J'-bip^ 

4- yl]methyi]-1 H-1-benzazep!n-3(R)-y!]butanamide 

50 57. 3-(2(R)-hydroxypropyl)amino-3-methyl-N-[7-methyithio-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H-tetraz 

5- yl)[1,r-biphenyi]-4-yi]methyi]-1H-1-benza2epin-3(R)-yl]-butanamide . 

58. 3-(2(R)-hydroxypropyl)amino-3-methyl-N-[7-methyl-suif!nyl-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H^ 
M . 20l-5-yi)[1,1-biphenyl)-4-yl)methy!]'1H-1-benzazepin-3(R)-yl]butanamid , . 

59. 3-amino-3-niethyUN-[7-methylsulfinyl-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(im 
55 ny!]-4-yi]methyl]-1H-1-benzazepin-3(R)-yI]-butanamide 

60. 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-{acetylaminomethyl)[1,1'-biphenyl]-4-yl^ methyi]- 
1H-1-benzazepin-3(R)-yi]butanamide 

61 3-(2(R)-hydroxypropyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(acety!aminomethyi)[1^ 
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biphenyl]-4-y[]methyl]-1H-1-benza2epin-3(R)-yl] butanamide - : 
62. .3-am!no-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2Mbenzoylaminomethyl)[^ 
thy!]- 1 H-1 -benzazepin-3(R)-yl]butanamide 
^ 63. 3-(2(R)-hyd^oxyp^cpyi)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1^[[2^{be^zoyiam 
5 biphenyl]-4-yf]methyl]-1H-1-benzazepin-3(R)-yi] butanamide - 

64. 3-amino-3-methy!-4-hydroxy-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-{1H-tetra2ol-^ 
yi]methyi]-1H-1-ben2azepin-3(R)-yl)butanamide. 

65. 2-amino-2-methyl-3-hydroxy-N42,3,4,5-tetrahydro-2-oxo-1-[[2^(:iH-tetrazol-5-^ 
yl]methyi]-1 H-1-ben2azepin-3(R)-yl]proparamide 

10 66. 3-(2(R)-hydroxypropy!)amino-3-methyl-4-hydroxy-N-[2,3,4,5-tetrahydro-2-oxo-1^ 

yl)[1 ,1 '-biphenyl]-4-yi]methyi]-1H"1 -benzazepin-3(R)-yl]butanamide 
67. 2-(3-hydroxybutyl)amino-2-methyl-3-hydroxy-N-[2,3,4,5-tetrahydro-2-oxo-1-P'-(1H^ 
[1,1'-'biphenyi]-4-yt]inethyi]-1H-1-ben2azepin-3(R)-yl]propanamide 
Representative examples of the nomenclature employed are given below: 

15 3-aminc-3-methy!-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-y!)[1 J'-biphenylH-yl]^^ 
zepin-3(R)-yi]butanamide 



20 



25 



30 




35 3-{2(R)-hydroxypropyi)amino-3-methyl-N-[2,3,4,54etra-hydro-2-oxo-1-[[2'-{1H^~tetrazol-5-yl^ 

methyl-1H-1-benzazepin-3(R)-yl]butanamide . - ^ 



40 
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4'-[[3(R)-[(3-amino-3-methyl-1-oxDbutyl)amino]-2,3,-4,5-tetrahydro-2-oxo-1H-1-benza2ep^^^ 
biphenyli-2-carboxamide 
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15 3-amino-3-methyI-N-[3,4-dihydrD-4-oxo-5-[[2''(1H4etra2oi-5-y!)[1,1'-btjphenyn^ 
pin-3(S)-yl]-biJtanamtde 



20 , 



25 




The compounds of the instant invention all have at least one asymmetric center as noted by the asterisk 
in the structural Formula I above. Additional asymmetr-ic centers may be present on the molecule depending 
upon the nature of the various substituents on the molecule. Each such asymmetric center will produce two 
optical isomers and it is intended that all such optical isomers, as separated, pure optical isomers or racemic 

35 mixtures thereof, be included within the ambit of the instant invention. In the case of the asymmetric center 
represented by the asterisk in Formula !, it has been found that the compound in which the 3-amino substituent 
is above the plane of the structure, as seen in Formula la, is more active and thus more preferred over the com- 
pound in which the 3-amino substituent is beiow the piane of the structure. In the substituent {X)n, when n = 0, 
the. asymmetric center is designated as the R-isomer, When n = 1, this center will be designated according to 

40 the R/S rules as either R or S depending upon the value of X. 
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The instant compounds are generally isolated in the form of their pharmaceutically acceptable acid addition 
salts, such as the salts derived from using inorganic and organic acids. Examples of such acids are hydrochlo- 
ric, nitric, sulfuric, phosphoric, formic, acetic, trifluoroacetic, propionic; maieic, succinic, malonicand the like. 
!n addition, certain compounds containing an acidic function such as a carboxy or tetrazole, can be isolated in 
5 theformof their inorganic salt in which the counterion can be selected from sodium, potassium, lithium, calcium, 
magnesium and the like, as well as from organic bases. 

The compounds (I) of the present invention are prepared from aminoiactam intenmediates such as those 
of formula li. The preparation of these intermediates is described in the following reaction Schemes, 

10 



15 




II 

20 Benzo-fused lactams 3 wherein the lactam is a seven-membered ring are conveniently prepared from sub- 

stituted tetralones 2 using known procedures. The substituted tetralones are, in some cases, commercially 
available or are prepared from a suitably substituted derivative of 4-phenylbutyric acid 1_. Cyclization of 1_ can 
be achieved by a number of methods well known in the literature including treatment with polyphosphoric acid 
at elevated temperatures as shown in Scheme 1. 

25 
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Conversion of substituted tetralones 2 to benzolactams 3 can be achieved by a number of methods familiar 
to those skilled in the art. A suitable method-involves the use of hydrazoic acid (Schmidt reaction) to form the 
substituted benzolactam 3. 

Benzo-fused lactams wherein the lactam is an eight-membered ring (6) are prepared as described by D. 
H. Jones, et al, J. Chem. Soc. C, 2176-2181 (1969) by an analogous series of transfonnations starting from a 
substituted derivative of 5-phenylpentanotc acid 4 as shown in Scheme 2, , 
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Sc heme 1 
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5 ■'■"^ ^ ' 

30 

As shown in Scheme 3, S-aminobenzoiactam analogs wherein the iactam is a six-membered ring (11) are 
prepared from a substituted derivative of 2-nitroben2y[ chloride (or bromide) 7 by the method of A. L. Davis, et 
al, Arch. Biochem. Biophys, 102 , 48-51 (1963) and references cited therein. 

45 
50 
55 
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35 Conversion of substituted benzo-fused jactams to the requisite 3-amino derivatives can be achieved by a 

number of methods familiar to those skilled in the art, including those described by Watthey, et al, J. Med. 
Chem., 28, 1511-1516 (1985) and references cited therein. One common route proceeds via the intermediacy 
of a 3-halo (chloro, bromo or iodo) intermediate which is subsequently displaced by a nitrogen nucleophile, typ- 
ically azide. A useful method of forming the 3-todobenzolactam intennediates X2. involves treating the benzo- 

40 lactam with two equivalents each of iodotrimethylsilane and iodine at low temperature, as illustrated in Scheme 
4 for the seven-membered ring analogs 3. 
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13 1_4 

35, : .. Elaboration of the iodo-benzolactams to. the ll. :is;achieyed;by a two- 

step procedure, illustrated in Scheme 4. Typically, jodo-benzQlactams l 2 are treated^vyUh sqqiium azide in. N,N- 
: dimethyiformamide at 50-100°C to give:the 3-azido, derivatives 1^/Alternatively,.tetrana^^^ azide 
jn.a solvent.such. as methylene Ghloride can baemployed to achieve similar results.- Hydrogenation with a metal 
, , ; .catalyst, such as platinum on carbon, or alternatively, treatment with triphenylphosphine in, wet toluene, result 
40 in formation of the amine derivative 14. Formation of the analogous derivatives otthe eight-membered,benzo- 
iactams is also achieved by the routes shown in Scheme 4. 

Chirai aminobenzolactams are obtained by resolution. of the racemates by classical methods familiar to 
those skilled in the art. For example, resolution can be achieved by fomnation of diastereomeric salts of the 
racemic amines with optically active acids such as D- and L-tartaric acid. Determination of absolute stereo- 
45 chemistry can be achieved in a number of ways including X-ray analysts of a suitable crystalline derivative. 

Intermediates of Formula II wherein X is a sulfur atom are prepared by methods described in the literature 
and known to those skilled in the art. As illustrated in Scheme 5, the seven-membered ring analog 22 is prepared 
from a protected derivatrve of cysteine 16 by the method of Slade, et al, J. Med. Chem., 28, 1517-1 521 (1985) 
and references cited therein (Cbz - benzyloxycarbonyl). 
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Scheme 5 

II y 




30 2 2 r = 0 

23 r r 1 

24 r = 2 



Sulfoxide and sulfone intermediates 23 and 24 are prepared by oxidation of 19 with various oxidants such 
35 as sodium periodate or meta-chloroperbenzoic acid. Eight-membered ring intermediates of Fonmula !l wherein 
X is sulfur can be prepared by an analogous route starting from derivatives of homo-cysteine. 

Intermediates' of Fornnula !! wherein X is an oxygen atom are prepared by methods described in the liter- 
ature and known td those Skilled in the art. For example, the seven-membered ring analog 26 can be prepared. 
■ frorn a substituted derivative of 3-(2-nitrophenoxy)butyric acid 25 by the method of J. Ott, Arch. Pharm. (Wein- 
40 heim. Ger), 323(9); 601-603^1990). 
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Zn Dicyclohexyl-: 



NH4CI carbodiinide 



CCX3H 




Six-membered ring analogs wherein X is oxygen (28) may be prepared by reaction of a substituted deriv- 
ative of 2-aminophenol 27 with chioroacetyi chloride by the method of Huang and Chan, Synthesis, 10, 851 
25 (1 984) and references cited therein. Subsequent incorporation of an amino group at the 3 position of either 26 
or 28 is achieved by the methods described in Scheme 4. 

\ Scheme 7 - - - ■ 



40 




Seven-membered ring analogs of Formula II wherein X is C=0 can be prepared from derivatives of tryp- 
45 tophan as described in the Australian Journal of Chemistry,'33, 633-640 (1980). Seven-membered ring analogs 
of Formula II wherein X is CH=CH can be prepared from the aforementioned analogs wherein X is C=0. Treat- 
ment of 37 .with chemical reducing agents such as sodium.borohydride in a polar solv^nt sucb as methanol or 
, .,;ethanQl, results in reduction to give the secondary alcohol derivative 38. (X=CHOH). 
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38 
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Dehydration of 38 can be achieved by several methods decribed in the literature and familiar to those skilled 
in the art. For example, treatment of 38 in an inert solvent, such as benzene, with a strong acid such as p-tol- 
uenesulfonic acid, will result in dehydration to the unsatured analog 39. 



p-TB OH 





25 



3Q 



39 



Intermediates of fomnuia !! can be further elaborated to new intermediates (formula III) which are substituted 
on the amino group (Scheme 8). Reductive alkylation of I! with an aldehyde is carried out under conditions 
known in the art; for example, by catalytic hydrogenation with hydrogen in the presence of platinum, palladium 
30 or nickel catalysts or with chemical reducing agents such as sodium cyanoborohydride in an inerl solvent such 
as methanol or ethanol. 



35 
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Aldehyde 

sodium cy&no- 
borohydrid© 
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^ Attachment of the amino acid sidechain to intermediates of formula lll ig accomplished by the route shown 
in Scheme 9. Coupling is conveniently carried out by the use of a n appropriately protected amino acid derivative, 
such as that illustrated by fonnula IV, and a coupling reagent such as ben2otriazol-1-yloxytris(dimethylami- 
50 no)phosphonium hexafluorophosphate ("BOP") in an inert solvent such as methylene chloride. Separation of 
unwanted side products, and purification of intermediates is achieved by chromatography on silica gel, employ- 
ing flash chromatography (W.C. Still, M. Kahn and A. Mitra, J. Org. Chem., 43, 2923 (1 978)) or by medium pres- 
sure liquid chromatography. 
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or benzyloxycarbonyl 
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The protected amino afcid derivatives IV are, In many cases, epmmercially available in t-butoxycarbonyl 
(BOC) or benzyloxycarbonyl (CBz) forms. A useful method to prepare the preferred sidechain 31 is shown in 
Scheme 10. 



Scheme IQ 
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HCXX:-CH2-C-C00H 



1 . DPPA 



CH3OH 
HjSO^ 



CH3OOC-CH-C-CCX3H 



CHj CH, 

\ / 



2. PhCHjOH CHgCXDC-CHs-C-NHCBz 
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NaOH _ 
CH3OH 



CH, CH, 
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HCXX: - CHj - C- NHCBz 
31 



Formation of the monomethyi ester 29 of 2,2-dimethylsuccinic acid is achieved by treatment of a methanolic 
50 solution with a catalytic amount of a strong acid, such as sulfuric acid. Treatment of 29 with diphenyiphosphory! 
azide (DPPA) followed by benzyl alcohol results in formation of the benzyloxycarbonyl (CBz) compound 30. 
Alkaline hydrolysis with sodium hydroxide in methanol affords the product 3^. 

Intermediates of formula Vtl can be prepared as shown in Scheme 11 by treatment of the desired lactam 
intermediate V with an alkylating agent VI, wherein L is a good leaving group such as CI, Br, 1, 0-methanesui- 
55 fonyl or O-(p-toluenesulfonyl). Alkylation of intermediates of formula V is conveniently carried out in anhydrous 
dimethyl formamide (DMF) in the presence of bases such as sodium hydride or potassium t-butoxide for a period 
of 0.5 to 24 hours at temperatures of 20-1 OO'^C. Substituents on the alkylating agent VI may need to be protected 
during alkylation. A description of such protecting groups may be found in: Protective Groups in Organic Syn- 
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thesis , T.W. Greene, John Wiley and Sons, New york, 1981. 

5 




Alkylating agents VI are, in sonne cases commerciaily available compounds or may be prepared as descri- 
bed in EPO publications 253,310; 291,969; 324,377 and the references cited therein. A useful method to pre- 
30 pare the preferred, alkylating agent 36 shown in reaction Scheme;12, and in U.S. Patent 5,039,814, 
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30 . , As. outlined, in Schema 12, benzonitriie is treated with sodium azide, and zin give 5-phenylte- 

, trazoie 32: which is converted to the N-trjlyL derivative 3^ chloride and trie- 

thylamine. The zinc reagent 34 was; prepared, by treatnnent with n-butyl ljthiuni followed by zinc chloride. Cou- 
pling with 4-ipdotoluene using the Gatal:ystbis(triphenylphosphine),-n biphenyl prod- 
, : . uct 35 in high yield. Reaction yyith N-brpmosuccinimide and AB gives bromide 36. ^ 

35 Conversion to the final products of fonnula 1 wherein R? is hydrogen,. is canried out by simuftaneous or se- 

quential removal of all protecting groups from intermediate Vll as illustrated in Scheme 13. Removal of benzy- 
loxycarbonyl groups can be achieved by a number of methods known in the art; for example, catalytic hydro- 
genation with hydrogen in the presence of a piatinum or palladium catalyst in a protic solvent such as methanol. 
In cases where catalytic hydrogenation Is contraindicated by the presence of other potentially reactive func- 

40 tionality, removal of benzyloxycarbonyi groups can also be achieved by treatment with a solution of hydrogen 
bromide in acetic acid. Catalytic hydrogenation is also employed in the removal of N-tripheny!methyl (trityl) pro- 
tecting groups. Removal of t-bytoxycarbonyl (BOC) protecting groups is carried out by treatment of a solution 
in a solvent such as methylene chloride or methanol, with a strong acid, such as hydrochloric acid or-trifluor- 
oacetic acid. Conditions required to remove other protecting groups which may be present can be found in Pro- 

45 tective Groups in Organic Synthesis . 
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Scheme 13 
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PomDval of protecting 
groups 
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K-C- A- N-H 
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Compounds of formula 1 wherein R'^ and are each hydrogen can be further elaborated by reductive ai- 
kylation with an aldehyde by the aforementioned procedures or by alkylations such as by reaction with various 
epoxides. The products, obtained as hydrbchioride ortrifluoroacetate salts, are conveniently purified by reverse 
phase high performance liquid chromatograpihy (HPLC) or By recrystailizationJ ' 

Compounds of Formula i wherein R^^ or R^b are taken as R'^R^fSlCd(CH2)v and v is 0 can be prepared by 
several methods. For example/as shown in Scheme 14, compound 41^ wherein R"* and R^ are both hydrogen 
is conveniently prepared by hydrolysis of a nitrile precursor 4Q. 
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Thus, treatment of the nitrite 40 with hydrogen peroxide an.d.a strong base, such as pctassium carbonate, 
in a polar solvent, such as dtmethylsulfoxide at temperatures of 25°C to 150°C results information of the amide 
derivative 41_. The precursor 40 can be prepared from an appropriate alkylating agent VI, where R^a is cyano, 
as described in Scheme 11. 
5 A useful method of preparing the alkylating agent 44 is outlined in Scheme 15. 




42 43 44 

20 

Thus, treatment of 4-(methylphenyl)trimethyl stannane 42 with 2-bromobenzonitrile in dimethylformamide 
at 1 0O'^C in the presence of bis-triphenylphosphine palladium (II) chloride results in coupling to form the biphenyl 
nitrile 43 in high yield. Conversion to bromide 44 is achieved by treatment with N-bromosuccinimide and a rad- 
ical initiator, such as azobisisobutyrbnitrile (AlBN), in refluxing carbon tetrachloride. 
25 Compounds of Formula ! wherein R^^ or R3t> are taken as R'^R5NCO(CH2)v and v is O and R^ and/or RS are 

not hydrogen are prepared from the cprresponding carboxylic acid derivatives 45 as shown in Scheme 16. 

Scheme 16 ■ 
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Coupling of the carboxylic acid derivative 45 with R^R^NH is conveniently carried out by the use of a cou- 
pling reagent such as ben2otria2ol-1-yloxytns(dimethylamino)phosphonium hexafluorophosphate ("BOP") in 
an inert solvent such as methylene chloride. The requisite carboxylic acid precursors can be prepared as illu- 
strated in Scheme 17 for the biphenyl compound 49. 
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Scheme 17 
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Alkylation of V with t-butyi 4;:bromGmethyl-btphenyl-2-carboxylate 47 (pre as described in EPO Pub- 
lication 324,377) in the presence of sodium hydride as previously described1n;Scheme 11 gives the adduct 48 
in high yield. Hydrolysis of the t- butyl ester is conveniently achieved by treatment with a strong acid, such as 
trifluoroacetic, in an inert solvent such as methylene chloride. !t is noted that the protecting group G in this in- 
stance must be inert to strongly acidic conditions, for example G is benzyloxycarbonyl (CBz). A useful prepa- 
ration of the chiral intermediate 54 is shown in Scheme 18. 
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■ C6nversibn of 1-tetra!one to the seven-membered benzolactarh Sl is achieved by Beckman rearrangement 
35 of the intermediate oxime 50. Treatment of 51_ with iodine and hexamethyldisilazane gives the 3-iodo derivative 
52 which is sequentially treated with ammonia and D-tartaric acid to give the diastereomeric D-tartrate salt 53 
after recrystallization. Liberation of the free amine 54 is achieved by neutralization of the D-tartrate salt with 
potassium carbonate followed by extractive isolation. 

An improved route to compounds containing the 3-amino-3-methylbutanamide sidechain is presented in 
40 Scheme 19. 
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Scheme 19 
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Reaction of isobutylene with N-ch!orosulfonyiisocyanate 55 in ether gives the azetidinone derivative 56. 
Intermediates of Formula III can then be reacted with 56 to give the 3-methyl-3-aminobutanamide intennediates 
57 directly. Rennoval of the metho;<ysulfonyl auxilliary Is conveniently achieved by treatment with aqueous acid, 
for example, 6N hydrochloric acid. The methoxysulfonyl group also functions as a protection group G which is 
inert to the basic conditions employed in the subsequent alkylation step as illustrated in Scheme 1 1 . 

An alternate route to the sub-class of compounds of Formula I: that can be described by, Formula IX is show 
■ .iri: Scheme 20.,. ^ , . 
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Scheme 20 
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30 ^ Thus, reacUon of intermediates, of Formula VI II witli HNR^R^ neat or in a polar solvent such as dimethylsulfcxide 
. attemperatures of^SOfC to 200°C, results in a Mici^ael addition to give compounds of FormuiaJX./Compounds 
. of Formula. VIII may. themsejyes be prepared by the transformations illustrated in.Schemes 9 and.1 i. - 
: It is noted, that the order of carrying out the foregoing reaction schemes is not significant and it is within 
the skill of one skilled in the art to vary the order of reactions to facilitate the reaction or to avoid unwanted 
35 reaction products. , . 

The, growth hormone releasing compounds of Formula ! are useful in vitro as unique tools for understanding 
how growth hormone secretion is regulated at the, pituitary level. This, includes use in the evaluation of many 
. factors thought or known to influence growth hormone secretion such. as. age, , sex,- nutritional factors, glucose, 
aminp acids, fatty acids, as well as fasting and non-fasting states. In addition, the compoundS:Of this invention 
40 can be used in the evaluation of how other hormones modify growth hormone releasing activity. For example, 
: it has. already been established that somatostatin inhibits growth hormone release. Other hormones that are 
. important. and in need of study as to their effect on growth hormone release include the gonadal honnones, 
e.g., testosterone, estradiol, and progesterone; the adrenal hormones, e.g., Cortisol and other corticoids, epi- 
nephrine and norepinephrine; the pancreatic and gastrointestinal hormones, e.g., insulin, glucagon, gastrin, se- 
45 cretin; the vasoactive intestinal peptides, e.g., bombesin; and the, thyroid hormones, e.g., thyroxine, and triio- 
dothyronine. The compounds of Formula I can also be employed to nvestigate the possible negative or positive 
feedback effects of some of the pituitary hormones, e,g., growth hormone and endorphin . peptides, on the pi- 
tuitary to modify grovyth hormone release. Of particular scientific importance is the use of these compounds to 
elucidate the subcellular mechanisms mediating the release of growth hormone. . , . 
50 The compounds of Formula I can be administered to^ animals, including man, to reiease growth homione 

in vivo . For example, the compounds can be administered .to commercially important animals such as swine, 
cattle, sheep and the like to accelerate and increase their rate and extent of growth, and to increase. milk,. pro- 
duction in such animals. In addition, these compounds can be administered to humans in yivo as a diagnostic 
tool to directly determine whether the pituitary is capable of releasing growth hormone. For example, the com- 
55 pounds of Formula I can be administered in vivo to children. Serum samples taken before and after such ad- 
ministration can be assayed for growth hormone. Comparison of the amounts of growth hormone in each of 
these samples would be a means for directly determining the ability of the patient's pituitary to release growth 
, hormone. 
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Accordingly, the present invention includes within its scope pharmaceuticai compositions connprising, as 
an active ingredient, at least one of the compounds of Fonnula I in association with a pharmaceutical carrier 
or diluent. Optionally, the active ingredient of the pharmaceutical compositions can comprise a growth promot- 
ing agent in addition to at least one Df the compounds of Formula I or another composition which exhibits a 
different activity, e.g., an antibiotic or other pharmaceutically active material. 

Growth promoting agents include, but are not limited to, TRH, diethyistilbesterol, theophylline, enkephalins, 
E series prostaglandins, compounds disclosed in U.S. Patent No. 3,239,345, e.g., zeranol, and compounds 
disclosed in U.S. Patent No. 4,036,979, e.g., sulbenox or peptides disclosed in U.S. Patent No. 4,411,890. 

A stii! further use of the disclosed novel benzo-fused lactam growth hormone secretagogues is in combin- 
ation with other growth hormone secretagogues such as GHRP-6, GHRP-1 as described in U.S. Patent Nos. 
4,411,890; and pubiications WO 89/07110andWO 89/07111 and B-HT920 or growth hormone releasing factor 
and its analogs or growth hormone and its analogs or somatomedins including lGF-1 and IGF-2. 

As is well known to those skilled in the art, the known and potential uses of growth hormone are varied 
and multitudinous. Thus, the administration of the compounds of this invention for purposes of stimulating the 
release of endogenous growth hormone can have the same effects or uses as growth hormone itself. These 
varied uses of growth hormone may be summarized as follows: stimulating growth hormone release in eiderly 
humans; Prevention of catabolic side effects of glucocorticoids, treatment of osteoporosis, stimulation of the 
immune system, treatment of retardation, acceleration of wound healing, accelerating bone fracture repair, 
treatment of growth retardation, treating renal failure or insufficiency resulting in growth retardation, treatment 
of physiological short stature, including growth hormone deficient children, treating short stature associated with 
chronic illness, treatment of obesity and growth retardation associated with obesity, treating growth retardation 
associated with Prader-Willi syndrome and Turner's syndrome; Accelerating the recovery and reducing hospi- 
talization of burn patients; Treatment of intrauterine growth retardation, skeletal dysplasia, hypercortisolism and 
Cushings syndrome; Induction of pulsatile growth hormone release; Replacement of growth hormone in 
stressed patients; Treatment of osteochondrodysplasias, Noonans syndrome, schizophrenia, depression, Alz- 
heimer's disease, delayed wound healing, and psychosocial deprivation; treatment of pulmonary dysfunction 
and ventilator dependency; Attenuation of protein catabolic response after a major operation; reducing cachexia 
and protein loss due toohronic illness such as cancer or AIDS. Treatment of hyperinsulinemia including nesi- 
dioblastosis; Adjuvant treatment for ovulation induction; To stimulate thymic development and prevent the age- 
related decline of thymic function; Treatment of immunosuppressed patients; Improvennent in muscle strength, 
mobility, maintenance of skin thickness, metabolic homeostasis, renarhemeostasis in the frail elderly; Stimu- 
lation of osteoblasts, bone remodelling, and cartilage growth; Stimulation of the immune system in companion 
animals and treatment of disorders of aging in companion animals; Growth promotant in livestock; and stimu- 
lation of wool growth in sheep. 

The compounds of this invention can be administered by oral, parenteral (e.g., intramuscular, ^intraperito- 
neal, intravenous or subcutaneous injection, or implant), nasal, vaginal, rectal,', sublingual, or topical routes 
' of administration and can be formulated in dosage forms' appropriate for each route of adrriinistration. 

Solid dosage forms for oral administration include capsules, tablets, pills, powders and granules. In such 
solid dosagefbrms, the active compound is adniixed with at least one inert pharmaceutically acceptable carrier 
such as sucrose; lactose, or starch. Such dosage fbrhis can also comprise, as is norma! practice, additional 
substances other than inert diluents, e.g., lubricating agents such as magnesium stearate. In the case of cap- 
sules, tablets and pills, the dosage forms may also comprise buffering agents. Tablets and pills can additionally 
be prepared with enteric coatings. - 

Liquid dosage forms for oral administration include pharmaceutically acceptable emulsions, solutions, sus- 
pensions, syrups, the elixirs containing inert diluents'commonly used in the art, such ^^s water. Besides such 
inert diluents, compositions can also include adjuvants, such as wetting agents, emulsifying and suspending 
agents, and sweetening, flavoring, and perfuming agents. 

Preparations according to this invention for parenteral administration include sterile aqueous or non-aqu- 
eous solutions, suspensions, or emulsions. Examples of non-aqueous solvents or vehicles are propylene gly- 
[ col, polyethylene glycol, vegetable oils, such as olive oi! and corn oil, gelatin, and injectable organic esters such 
as ethyl oleate. Such dosage forms may also contain adjuvants such as preserving, wetting, emulsifying, and 
dispersing agents. They may be sterilized by, for example, filtration through a bacteria-retaining filter, by incor- 
porating sterilizing agents into the compositions, by irradiating the compositions, or by heating the composi- 
tions. They can also be manufactured In the form of sterile solid compositions which can be dissolved in sterile 
water, or some other sterile injectable medium imnled lately before use. 

Compositions for rectal or vaginal administration are preferably suppositories which Inay contain, in addi- 
tion to the active substance, excipients such as cocoa butter or a suppository wax. 

Compositions for nasal or sublingual administration are also prepared with standard excipients well known 
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= : ■ in.the art. : .:. 

The dosage of active ingredient in the compositions of this invention may bevaried;- however, it is necessary 
that the amountof the active ingredient be such that a suitable dosage form is obtained. The selected dosage 
: : : depends upon the desired therapeutic effect, on the route of administration, and on the duration of the treatment. 
5 Generally, dosage levels of between 0.0001 to 100 mg/kg. of body weight daily are administered to patients 
and animals, e.g., mammals, to obtain effective release of growth hormone. 

The following examples are provided for the purpose of further illustration only and are not intended to be 
limitations on the disclosed invention. 

10 Example 1 

3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5~yl)[1,1A-biphenyl]-4-y^ 
2azepin-3(R)-yl]-butanamide, trifluoroacetate , : ~ . 

15 Step A: 3-Amino-2,3,4,5-tetrahydro-1H-1-benzazepin-2-Qne 

A solution of 9.22 g,(45.6 mmol) of 3-az)do-2, 3,4, 5-tetrahydro-1H-1-benzazepin-2-one (prepared by the 
, method of Watthey, etal., J. Med. Chem., 28, 1511-1516 (1985)) in 30mL methanol was hydrogenated at 40psi 
in the presence of 1 .Og of 5% Pt/C for 4.5 hours. Ceiite was added and the mixture filtered: through a pad of 
20 . Cetite. The filtrate was concentrated and allowed to stand for 16 hours at room temperature. which resulted in 
^ fonmation of crystals. The material was Isolated by filtra tion and dried under vacuum to afford 4.1 8g (23.7mmol, 
. ; 52%) of the product. The mother liquors were diluted to l OOmL with methaaoi,, treated with 2g;0f charcoal, fil- 
tered through Ceiite and the filtrate concentrated under vacuum to approximately 15 mL A second; crop formed 
..... yielding 2.02 g.of product (11. 5mmol, 25%): Another recycling of the mother liquors afforded^, third crop of 
25 0.88g (5.0, 1 1 %). A total of 7.0 8g (40.2mmol, 88%) of the product was thus obtained. ''H NMR (200MHz,CDCl3): 
1.6 (br s,2H), 1.80 (m,1H), 2.55 (m,2H), 2.88 (m,1H), 3.42 (dd;7Hz,1 1Hz;1H), 6.98 (d,8Hz,1H), 7.2 (m,3H). 8.3 
(brs,1H). FAB-MS: calculated for C10H12N2O 176; found 177 (M+H,100%).,; . 



: Step B: 3(R)-Amino-2,3,4,5-tetrahydro-1H>1-benzazepin-2-one 

30: ■ ■. . ~ . ^ .. . ... ' ^.^ / ■ ' ' , / " "\V' 

. , 2.37g.{13.5mmol) Of 3-amino.2,3,4,5-tetrahydro-1H-1-benzazepin-2-one (Step A^ and 2.02g (13.5mmol) 
of L-tartaric acid were suspended in 40mL of ethanol. The mixture was gently heated^.and . complete dissolution 
: achieved by dropwise addition of SmLofd istilled .water. The solution was cooled to roo temperature and aged 
overnight. The solid that forined was removed by filtration, washed with ethanol/diethyl ether (1:1) and dried 

35 under vacuum to afford 1.75g of cmde L-tartrate salt. The mother liquors were evaporated to dryness under 
vacuum, redissolved in 40mL of water and the pH adjusted to 10-11 by the addition of solid potassium carbon- 
ate. The mixture was extracted with chloroform (6x20mL) and the combined extracts washed with water (Ix) 
and brine (1x), dried over potassium carbonate, filtered and solvents removed under vacuum to afTbrd 1.29g 
(7.33mmol) of partially enriched 3(R) amine. 

4Q The original 1.75g batch of L-tartrate salt was recrystaiiized twice. from aqueous ethanol to afford 1.03g 

(3.17mmol,24%) of purified L-tartrate salt with [a]D="212° (c=:1, H2O). The purified L-tartrate. s^ 
in 20mL of water and the pH adjusted to 10-11 by the addition of solid potassium carbonate. The mixture was 
extracted with chloroform (5x1 OmL); combined extracts were washed with water and brine then dried over po- 
tassium carbonate,, filtered and solvents removed under vacuum to afford 522mg (2.96mmol,22% overall) of 

45^ . the 3(S) amine, [a]D=-446^ (0=1, CH3OH). 

The remaining 1,29g (7,33mmol) of partially enriched 3(R) amine was treated with 1.1 Og (7.33mmol) of D- 
; , tartaric acid as describedabove and the resulting salt recrystaiiized twice from aqueous ethanol. to afford 1.20g 
of purified D-tartrate salt, [a]D='214° (c=1,H20). The purified D-tartrate salt was dissolved in 20mL of water and 
thefree base isolated as described above to give 629mg (3.57mmol,26% overall) of the 3(R) amine, [a]D=M55° 

50 (c=1,CH30H). 

Step C : 2,2-Dimethylbutanedioic acid, 4-methyl ester 

2,2-dimethylsuccinic acid (20g, 137mmoi) dissolved in 200mL.absolute methanol at 0° was treated drop- 
55 wise with 2mL concentrated sulfuric acid. After the addition was complete, the mixture was allowed to warm to 
. room temperature and stirred for 16 hours. 

The mixture was concentrated in vacuo to 50mL and slowly treated with 200mL of saturated aqueous so- 
dium bicarbonate.. The mixture was washed with hexane (3x) and the aqueous layer removed and cooled in 
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an ice bath. The mixture was acidified to pH 2 by slow addition of 6N HCI then extracted with ether :(8x): The 
combined extracts were washed with brine, dried over magnesium sulfate, filtered and solvents removed in va- 
cuo. The residue was dried at room temperature under vacuum to afford 14. 7g (91 .8mmol, 67%) of a viscous 
oil that slowly solidified upon standing. NMR analysis indicates the product is a mixture of the title compound 
5 and 15% of the isomeric 2,2-dimethytbutanedioic acid, 1~methyl ester. NMR {200MHz, CDCI3) of title com- 
pound: 1.2s (s,6H), 2.60 (s,2H). 3.66 (s.3H). NMR (200MH2, CDCI3) of isomer: 1.28 (s,6H), 2.63 (s,2H),-3.68 
■■■■ (s,3H).^^^^ ■ ■■ ■ 

Step D : 3-[Ben2yloxycarbony[amino]-3-methylbutanoic acid, methyl ester 

10 

To 14. 7g (91.8mmol) of 2,2-dimethyibutanedioic acid-4-methyi ester (Step C), containing 15% of the iso- 
meric 1-methyl ester compound, in 150mL benzene was added 13mL of triethylamine (9.4g, 93mmol, I.OIeq) 
followed by 21 .8mL diphenylphosphoryl azide (27. 8g, 101 mmoi, 1 .1 eq); The mixture was heated under nitrogen 
at reflux for 45 minutes then 19mL (19.9g, 184mmol, 2eq) of benzyl alcohol was added and refluxing continued 
^5 for 16 hours. 

The mixture was cooled, filtered and the filtrate concentrated to a minimum volume undervacuum. The 
residue was redissolved in 250mL ethyl acetate, washed with water (1x), saturated aqueous sodium bicarbon- 
ate (2x) and brine (1x).'The organic layer was removed, dried over magnesium sulfate, filtered and the filtrate 
concentrated to a minimum volume in vacuo. The crude product was purified by medium pressure liquid chro- 

20 matography on silica, eluting with hexane/ethyi acetate (4:1), to afford 18.27g (68.9mmol, 75%) of the title com- 
pound as a pale yellow liquid in addition to a small amount of pure 3-[ben2yloxycarbonylamino]-2,2-dimethyl- 
propanoic acid, methylester. NMR (200MHz, CDCI3) of title compound: 1;40(s,6H), 2.69 (s,2H), 3.63 (s,3H), 
5.05 (s,2H), 5.22: (br s,1 H), 7.32 (s,5H). NMR (200MH2, CDCI3) of 3-[benzyloxycarbonylamino]-2,2-dime- 
thylpropanoic acid, methyl ester (2OOMH2; CDCI3): 1.19 (s,6H)i 3.30 (d,7H2;2H; resonance collapses tb-singlet 

25 in CD3OD), 3.67 (s,3H), 5:09 (s,2H), 5.22 (br s,1 H; resonance not observed in CD3GD); 7.3 (br s,5H). -' ■ 

Step E: 3-Benzyloxycarbonylamino-3-methyibutanQic acid 

A solution of 18.27g (68.9mmol) of methyl 3-benzyloxycarbonyiamin6-3-methylbutanoate (Step-D) in 20mL 
30 of methanol at room temperature was treated dropwise with 51mLof 2N NaOH (102mmol, 1.5eq). The mixture 
'was stin-ed at room temperature for 16 hours then transferred to a separatory funnel and washed with hexane 
(3x). The aqueous layer was removed, cooled to 0° and slowly acidified to pH 2 (paper) by dropwise addition 
of 6 K HCI. This mixture was extracted with ether (6x); combined extracts were washed With 1N^^^ 
then dried over magnesium sulfate, filtered and solvent removed under vacuum to afford 17. 26g (68.7mmol, 
36 99%) of the product. 1H NMR (200MHz,CDCl3): 1.42 (s,6H), 2.77 (s,2H), 5.06 (s,2H), 5:2 (brs.lH), 7.3 (s,5H)/ 

Step F : 3-Benzyloxycarbonylamino-3~methyl-N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benza2epln-3(R)-yl]-buta- 
mide' ' ^ ' ■ 



40 y To a solution of 252mg (1.43mmol) of 3(R)-amino-2,3,4,5-tetrahydro-1H-[1]ben2azepin-2-o^n^^^^ B) in 
4mL of methylene chloride at room temperature was added 400mg (1.60mmol, l.leq) of 3-benzyloxycarbony- 
lamino-3-methyibutanoic acid (Step E) followed by 760mg (1.7mmoi, 1.2eq) behzotnaz6l-1-yloxytrls(dimethy- 
lamino)phosphonium hexafluorophosphate and 0.50mL of diisopropylethylamine (380mg, 2.9mmol, 2eq). After 
3 hours at room temperature, the mixture was diluted into 30mL of ethyl acetate and washed with 5% aqueous 

45 citric acid, saturated aqueous sodium bicarbonate (2x) and brine. The organic layer was- removed; dried over 
magnesium sulfate, filtered and solvents removed under vacuum. The residue was purified by medium pressure 
' liquid chromatography on silica, eluting with ethyl acetate to afford 586mg (1 .43mmol, 100%) of the product. 
- ^HNMR (200MHz,CDCt3):1.38(s,3H);i39(s,3H), 1.82 (m,1H), (s,2H), 2.5-3.0 (m,3H), 4.51 (m.1H), 5.07 
(br s,2H), 5.57 (br 5,1 H), 6.68 (d,7Hz,1H), 6.97 (d;8Hz,1H), 7. 1-7.4(m,8H), 7:61 (brs.lH). FAB-MS: calculated 

50 for C23H27N3O4 409; found 410 (M+H,100%); [a]D="137° (c=1, CHCie). 

Step G : 5-Phenyltetrazole ■;_ ■ :;, 

Zinc chloride (3, 3g, 24. Srnimol; 0,5eq) was added to 15mL of N,N-dimethy!formaimide in small portions while 
55 maintaining the temperature below 60^C. The suspension of zinc chloride was coded to room temperature and 
treated with 5.0g of benzonitrile (48.5mmol, 1.0eq) followed by 3.2g of sodium azide (48.5mmol, 1,0eq). The 
heterogeneous mixture was heated at 1 15°C with agitation for 18 hours. The mixture was cooled to room tem- 
perature, water (30mL) was added and the mixture acidified by the addition of 5.1mL of concentrated hydro- 

30 
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■ ; chloric acid. The mixture was cooled to 0°C and aged for one hour, then filtered and the filter cake washed with 

15nnL of cold 0.1N HCI then dried at eO^C under vacuum to afford 6.38g (43.7mmol, 90%) of the product. 

: Step H : 5-Phenyl-2-tr!tyitetra2ole 

Tea suspension of 5.0g (34.2mmol) of S-phenyltetrazole.in 55mL of acetone was added 5.0mL of triethy- 
: : lamine (3.6g, 35.6mmol, 104eq). After 15 minutes, a solution of 10.0g of triphenylmethyl chloride (35.9mmol, 
1.05eq) in 20mL of tetrahydrofuran was added and the mixture stirred at room temperature for one hour. Water 
(75mL) was siowiy added and the mixture stirred for one hour at room temperature. The product was collected 
10 by filtration, washed with 75mL of water and dried at SO^C under vacuum to give 13,3g (34.2mmol, 100%) of 
the product. 

■ Step ! : N-.Tfiphenylmethyi-5-[2-(4'-methyibiphen"4-yl)];tetrazole 

75;.: A solution of zinc chloride (6.3g, 46.2mmol, 0.6eq) in 35mL of tetrahydrofuran was dried over molecular 
sieves. 5-Phenyl-2-trityitetrazole {30.0g, 77.3mmol, 1 ,Oeq) was dissolved in 300mL of dry tetrahydrofuran and 
the solution gently stirred while being degassed three times by alternating vacuum and nitrogen purges. The 
, stirred solution was cooied to -1 S'^C and treated siowiy with 50.5mL of 1 .6M n-butyilithium in hexane (80.0mmol, 
1.05eq) so as to maintain ttie temperature below -S'C. The solution was maintained at -5 to -15"C for 1.5 hours 
20 then treated with the dried zinc chloride solution and allowed to warm to room temperature. , - 

In a separate flask, 4-iodotoluene (20.17g, 92.5mmol, 1.2eq) and bis-(triphenylphosphine)nickel-(ll) di- 
chioride (1.5g, 2.3mmol, 0.03eq) were dissolved in 60mL of tetrahydrofuran, then degassed and left under an 
atmosphere of nitrogen. The mixture was cooled to 5°C and treated with I.SmL of 3.0M solution of methylmag- 
nesium chloride in tetrahydrofuran (4.5mmo!, 0.06eq) so as to keep the temperature below 10°C.The solution 
25 was warmed to room temperature and added, under nitrogen purge, to the arylzinc solution. The reaction mix- 
ture was stirred vigorously for 8 hours at room temperature then quencned by the slow addition of a solution 
of lOmL of glacial acetic acid (1,6mrnol, 0.02eq) in 60mL of tetrahydrofuran at, a rate so that the temperature 
was maintained below 40''C. The mixture was stirred for 30 'minutes and 150mL of 80% saturated aqueous so- 
, : : dium chloride was added; the reaction mixture was extracted for 30 minutes and the layers allowed to separate. 
30 V: The organic layer was removed and washed with 150mL of 80% saturated aqueous sodium chloride --buffered 
to pH>10 by the addition of ammonium hydroxide. The organic phase was removed; and concentrated under 
, vacuum to approximately SOmL.then 250mL of acetonithie was added. The. mixture was againxoncentrated 
. under vacuum to 50mL and acetonitriie.added to make the final volume.1 50mL The resulting slurry was cooled 
: . at 5^C for 1 hour then filtered and washed with 50mL of cold acetonitrile followed by 150mL of distilled water. 
35 : The filter cake was air dried to a free -flowing solid then further dried under vacuum at 50°C for 12 hours to afford 
^30,0g (62,8mmol, :81%) of the product. NMR (200MHz, CDCI3): 2.28 (s,3H), 6.9-7.05 (m,1 OH), 7.2-7.5 
^ {m,12H), 7:9 (m,1H), 

Step J: N-Triphenylmethyl-5-[2-(4^-bromomethylbiphen-4-yl)] tetrazole 

40 

A solution of 3.15g (6.6mmol) of N-triphenylmethy!-5-[2-(4'-methylbiphen-4-yl)] tetrazole (Step l):in 25mL 
of methylene chloride was treated with 1.29g (7. 25mmol, 1.1eg) of N-brombsuccinimide, 80mg (0.5mmol, 
0.07eq) of AlBN, 200mg of sodium acetate and 200mg of acetic acid. The mixture was heated at reflux for 2 
to 16 hours thfen cooled and washed with saturated aqueous sodium bicarbonate. The organic layer was re- 

45 ^ moved, dried over sodium sulfate, filtered and concentrated to a minimum volume by atmospheric distillation. 
Methyl t-butyl ether was added and distillation continued until almost all the methylene chloride was removed 
the the total volume reduce, to approximately. 12mL and 12mL of hexanes was then added. The mixture was 
kept at room temperature for 2 hours and the product isolated by filtration, washed with hexanes then dried 
, under vacuum at.50°C to give ,2.81g (5.04mmol, 76%) of the product. ^H.NMR (200MHz,. CDCI3); 4.38 (s,2H), 

50 . 6.9-8.0 (m,23H). NMR indicates presence of approximately 1% of. the starting material and 7% of the dibromo 
derivative. 

Step K : 3-Benzyloxycarbonyiamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(N-triphenyimethyl)-tetrazol- 
5-yi)[1,r-biphenyi]-4-yl]methyl-1 H -1-benzazepin-3(R)-yi]-butanamide 

55 

To a solution of 437mg (1 .07mmol) of the intermediate obtained in Step F in 2mL of dry dimethylformamide 
at room temperature under nitrogen was added 55mg of 60% sodium hydride oil dispersion (33mg NaH, 
■ 1.38mmol, 1.3eq). After 15 minutes, a solution of 715mg {1 .28mmol, 1.2eq).,N-triphenyl-methyl-5-[2-(4'-bro- 
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momethylbiphen-4-yl)] tetrazole (Step J) in 1.5rnL of dry dimethyiformamide was added and the mixture stirred 
for 90 minutes. / . - v .- , 

The reaction mixture was added to 1 0OmL of ethyl acetate and washed with water (2x) and brine. The or- 
ganic layer was removed, dried over magnesium sulfate, filtered and solvents removed under vacuum. Purifi- 
5 cation by medium pressure liquid chromatography on silica,, eluting with ethyl acetate/hexane (1:1), afforded : 
902mg (1 .02mmol, 95%) of the product. NMR (200MH2,CDCl3); 1,38 (s,3H), 1.39 (s,3H), 1.68 (m,iH), 2.2- 
2.5 (m,5H), 4.44 (m,1H), 4.67 {d,14H2,1H), 5.06 (s.2H), 5.12 (d,14Hz,1H), 5.63 (br 1,1 H), 6.65 (d,8H2,1 H),^6.9- 
7.5{m,31H), 7.85 (m,1H). 

10 - Step L: 3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1 H-tetrazQi-5-yl)[1 ,1'-biphenyl]-4-yl]methyi]- 
1 H-1-benzazepin-3(R)-yl]-butanamide, trifluoroac etate 

A solution of902mg (1.02mmol) of the intermediate obtained in Step H in 5mL methanol was hydrogenated 
at room temperature and one atmosphere over 160mg of 20% Pd(0H)2/C for 14 hours. The mixture was filtered 

16 through Celite and concentrated under vacuum. The residue was purified by reverse phase HPLC on C-18, ' 
eluting with methanol/0.1% aqueous trifluoroacetic acid (linear gradient: 60% methanol increased to 80% me- 
thanol over 10 minutes) to afford 568mg (0.91mmol, 89%) of the title compound. ^H^ NMR (200MHz,CD3OD): 
1.33 (s,3H), 1.37 (s,3H), 2,0-2.6 {m,6H), 4:35 {dd;7,11Hz;1H), 4.86 (d,15Hz,1H), 5.2G (d,15Hz,1H), 7.00 
(d,8Hz,2H), 7.15-7.35 (m,6H), 7.45-7.70 (m,4H). FAB-MS: calculated 'for C29H31N7O2 509; found 510 

20 (M+H,100%). 

Examples" '■:).■: r-'^-^ 

3-AminQ-N-[2,3,4,5-tetrahydro-2-Qxo-1-[[2'-(1H-tetrazol^ H -1-benzazepin-3- 
25 ' yl]-propanamide, mon6(hydrochloride) " : : ~ ; . : 

Step A 3-t-Butoxycarbonylamiho-N-[2,3,4,5-tetrahydrQ-2-oxo-1H-1-benzaz ^ ' 

To a solution of 50mg (0.28mmoi) 3-amino-2, 3, 4,5-tetrahydrd-1H-1-benzazepih-2-one (Exempt 
30 A) in 2mL methylene chloride at room temperature was added 56mg {0.30mhndl, 1 .05eq) 3-{t-butoxycarbony- * 
1amino)propanoic acid followed byO.lmL diisopropylethylamine (74mg, 0:57mmol, 2eq)and 190mg (0.43mmol, 
1.5eq) benzotria2ol-1-yloxytris(dimethylamino) phosphonium hexaf)uorophosphate;' After 1 hour at room tem- 
perature, the mixture was added to 20mL ethyl acetate and washed with 1M aqueous citric acid, saturated aqu- 
eous sodium bicarbonate and brine. The organic layer was removed, dried over magnesium sulfate, filtered 
35 and solvents removed in vacuo . The residue was purified by medium pressure liquid chromatography on silica, 
eluting with ethyl acetate/hexane (2:1) to afford 76mg (0.22mmo!, 77%) of product as a white solid. NMR 
(200MHz, CDCI3): 1.40 (s,9H), 1.95 (m,1 H), 2.40 {t,6Hz,2H), 2,6-3.0 (m,3H), 3.36 (q,6Hz,2H), 4.52 (m,1H),"5.15 
(br t.lH), 6.58 (br d,1H), 7.0-7.3 (m,4H), 7,6 (br s,1H). FAB-MS: calc. for CieH25N304 347; found 348 

(M+H,35%). . [':::::■-::' ^.r ' 

40 

Step B 3-t-ButQxycarbonylamino-N-[2,3,4,5-tetrahydro-2-Qxo-1-[[2'-[N^triphenylmethyl)-1H-te 
yl][1,V-biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-propanamide ~ 

To a solution of 68mg (0.2mmol) of the intermediate obtained in Step A' in 0.5rnL dry dimethyiformamide 
45 under nitrogen was added lOmg of 60% sodium hydride oil disperstdn (6mg NaH, 0.25mmol, 1.3eq). After 
15min., a solution of 142mg (0,26mmol, 1.3eq) N-triphenylmethyl-5-(4'-brom6methylbiphen-2-yl)tetraz^^ (Ex- 
ample 1, Step J) in 0.5mL dimethyiformamide was added and th^' mixture Stirred at robin temperature for 4 
hours. The mixture was added to 30mL ethyl acetate and washed twice with pH 7.0 phosphate buffer and once 
with brine. The organic layer was removed; dried over magnesium sulfate filtered and solvents removed in va- 
50 cuo: The residue was purified by medium pressure liquid chromatography on siiica, eluting with ethyl acetate 
to afford 152mg (O.ISmmol, 94%) of the product as a white foam. NMR (200MHz, CDCI3): 1.40 (s,9H) ,1.77 
(m,1H), 2.3-2.6 (m,5H), 3.35 (q,6Hz,2H), 4.45 (m,1H), 4.70 (d,15Hz,1H), 5.12 (d,15Hz,1H), 6.53 (d,7Hz,1H), 
6.9-7.5 (m, approx. 25H), 7.85 (m,1H). . . . 

55 Step C 3-t-Butoxycarbonylamino-N-[2,3,4,5-tetrahydrQ-2-oxo-1-[[2^-(1 H -tetrazol-5-yl)[1,r-biphenyl]-4-yi]me- 
"' thyl]-1H -1-benzazepin-3-yl]-propanamide - 

The intermediate obtained in Step B (150mg, O.ISmmol) dissolved in 5mL methanol was hydrogenated over 
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3Gmg of Pd{0H)2 on carbon at one atmosphere for 2 hours. The mixture. was;filtered through Celite and the 
filtrate concentrated under vacuum. The residue was purified by medium fjressure liquid Ghromatography on 
silica, eiuting with ethyl acetate/acetonitnle/ methanol (9:1:1) to afford 62mg (O.Hmmoj, 59%) of the product 
as a colorless glass. NMR (200MH2, CD3OD): 1.39 (s,9H), 2.0-2.5 (m,6H)y 3.26 (t,7H2,2H), 4.31 
5 (dd;7,12Hz;1H), 4,83 (d,1 6Hz,1H), 5.20 (d,16H2,1H), 6.98 (d,SH2,2H), 7.1-7,6 (m,10H). FAB-MS; calc. for 
C32H35N7O4 581; found 582 (M+H,19%). 

Step D 3-Amino-N-[2,3,4,5-tetrahydro-2-o)<o-1.[[Z-(1H-tetrazol-5-yi)[1,r-biphenyi]-4-yl]methyn 
: zepi n-3-yl]-propanamide, mono(hydrochloride) . . . . ~ . 

10 ■ . ■ ^ ■. ■ . 

To a solution of 40mg (0.07mmol) of the intermediate obtained in Step C in 2mL. methanol at room tem- 
perature was added 0,5mL of concentrated hydrochloric acid and the mixture stirred for 1 6 hours. All voiatiles 
were removed under vacuum and the residue further dried under high vacuum to afford 35mg (0.07mmol, 1.00%) 
of the title compound as a pale yellow glass. NMR (200MHz. CD3OD): 2.0-2.8 (m;6H), 3.22 (t,6Hz,2H), 4.30 
15 (dd;7,10Hz;1H), 4.83 (d,16Hz,1H), 5.17 (d,16Hz,1 H), 6.97 (d,8Hz,2H), 7,1-7.6 (m,10H). FAB-MS: calc. for 
C27H27N7O2 481; found 482 (M+H,100%). 

Example 3 



20 3-Amino-^^ 
fluoroacetate 

Step A : 3-BenzylQxycarbonylamlno-3-methylTN-[2,3,4,5-tetrahydro-2-oxo-1-(pheny)methyl)^1H-1vbenza2e- 
: : . pln-3(R)-yi]"butanamide : . : : ^.i^. .^.r. - 

To a solution of 40mg (0.098mmol) of 3-benzyloxycarbonylamino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxo- 
1 H- 1- be nza2epin-3(R)-yl]-butanamide (Example 1, Step F) in 0.5m^^^^ dimethyiformamide at room tem- 
perature under nitrogen was added 5mg of 60% sodium hydride oil; dispersion (3mg NaH, O.ISmmol, :1 .3eq). 
After 5 minutes, 0.013mL of benzyl bromide (19mg, 0.1 1mmol, l.leq) was added and the mixture stirred for 1 
30 : hour at room temperature,..then added to 20mL of ethyl acetate and. washed with water (2x) and brine. The or- 
" ganic layer was removed, dried over magnesium sulfate, fiitered:and solvents removed under vacuum. The re- 
vsidue was purified by medium pressure liquid chromatography on silica, eiuting with ethyl acetate/hexane (1:1) 
to afford 44mg .(0.88mmol, 90%) of product. NMR (2G0MHz, CDGI3): 1,37 (s,3H), 1.38 (s,3H),1 .73, (m,-1H), 
2.3-2.6 (m,5H), 4.48 (m,1 H),. 4.80 (d,15H2,1 H), . 5,07 (br s,2H), 5.23 (d,15Hz,1H), 5.62: (br s,1H), 6.67 (br 
35 d,7Hz,1H),. 7.1-7.4 (m,14H). FAB-MS: calculated for C30H33N3O4 499; found 500, (M+H,1 00%). 

Step B : 3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-(phenylmethyl)-1H-1-ben2a2epin-3(R)-yl]-butana- 
mide, trifluoroacetate :. - "i; ■ ^: ^^^.^ :■ : : 



40 The intermediate obtained in Step A (17mg, 0.034mmol) dissolved in 2mL of methanol was hydrogenated 

for 6 hours at room temperature and one atmosphere over 5mg of Pd(GH)2 on carbon.- The mixture was filtered 
through Ceiite and the filtrate concentrated under vacuum. The residue was purified by reverse phase HPLC 
■ on C-18, efuting with methanol/0.1% aqueous trifluoroacetic acid (linear gradient:; 60% methanol to 30% me- 
thanol over 10 minutes) to afford 13mg (0.027mmol, 80%) of the title compound.,^H NMR (200MH2,:CD3OD): 
45 1.32 (s,3H), 1.35 (s,3H), 2.0-2.6 (m,6H), 4.35 (dd;7,1 1 H2;1H), 4.82 (d,15H2,1H), 5.13.(d,15H2,1 H), 7.1-7.4 
: .(m,9H). FAB-MS; calculated for C22H27N3O2 365;. found 366 (m+H,1 00%). 

Example 4 

50 2(R)-Amino-3-hydroxy-N-[2,3.4,5-tetrahydro-2-oxo-1-[[2^-( 1 H-tetrazol-5-yl)[1,V-biphenyl]-4-yl]methyl]-1H-1- 
benzazepin-3(R)-yl]-propanamide, mono(trifluoroacetate) ~ 

Step A 3(R)-t-Butoxycarbonylamino-2,3,4,5-tetrahydro-lH-1:-benza2epin-2-one :: 

55 . To a solution of 400mg (2.27mmol) 3(R)-amino-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one (Example 1, 
Step B) in 5mL methylene chloride at room temperature was added 0,57mL (540mg,.2.48mmol,.1.1eq)..of di- 
t-butyi dicarbonate. The mixture was stirred for 3 hours at room temperature then ail voiatiles were removed 
under vacuum to give 625mg (2.26mmol, 100%) of an oil that slowly solidified upon standing. /^H NMR (200MHz, 
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CDa3): 1.40 (s,9H), 2.00 (m,1H), 2.65 (m,2H), 2.95 (m,1 H), 4.29;(m,1 H), 5.42 (br d,8Hz,1H), 6.97 (d,7Hz,1H), 
7.2 (m,3H), 7.50 (brs,1H). . 

Step B 3(R)-t-ButoxycarbonylaminQ-2v3,4,5-tetrahydrQ-1-[[2^-[N-(triphenylmethyl)-1H4et^^^ 
5 - phenyl]-4-yi]methyl]-1H-1-ben2azepin-2-one ^ ~ ,: 

To a solution of 310mg (1.12mmol) of the intermediate obtained in Step A In 2mL dry dimethylformamide 
. at room temperature under nitrogen was added 54mg of 60% sodium hydride oil dispersion .(32mg NaH, 
1.3mmol, 1.2eq). After 15 minutes, a solution of 750mg (1.34mmoi, 1 ,2eq) N-trtphenylmethyl-5-[2-(4'-bromo- 
10 methyibiphen~4-yl)] tetrazole in 2mL dry dimethylformamide was added and the mixture stirred for 2 hours. The'; 
reaction mixture was added to SOmL of ethyi acetate and washed with pH 7.0 phosphate buffer (2x). ahd brine. 
, The organic layer was removed, dried over magnesium sulfate, filtered and solvents removed under vacuum. 

Purification by medium pressure liquid chromatography on silica, eluting with hexane/ethyt acetate (2:1), af- 
■ forded 815mg (1.08mmol, 96%) of product. NMR (200I\/lHz, CDCl3): 1.40 (s,9H), 1.80 {m,1H), 2.40 (m,3H), 
15 4.24 (mJH), 4.65 (d,15Hz,1H), 5.08 (dJ5Hz,1H), 5.45 (brdJHz.lH). 6.9-7.5 (m,26H), 7,8 (m,1H): 

Step C 3(R)-Amino-1,3,4,5~tetrahydrQ-1-[I2^(1H-tetrazol-5-yl)[1,1'-biphenyl]-4-yl]methyl]-2H-1-benzazepin- 
2-one, mono(hydrochlQride) 

20 A solution of 407mg (0:54mmcl) of the intermediate obtained in Step B in 5mL methanol was hydrogenated . 

at room temperature and 1 atmosphere over 40mg of 20% Pd(0H)2 on carbon for 3 hours. The mixture was 
filtered through Celite and concentrated under vacuum to give a residue that was purified by medium pressure 
liquid chromatography on silica, eluting; with 2% methgnol/ethyl acetate. The intermedi^ obtained 
(260mg) was dissolved in 5mL of methanol and treated with 1 mL concentrated hydrochloric acid. After 1 6 hours, 

25 all volatiles were removed under vacuum to afford 226mg (0.51 mmol, 94%) of product. 

Step D 2(R)-(t-Butoxycarbonyi)amino-3-(t-butoxy)-N-[2,3,4,54etrahydro-2-oxo-1-[[2'-1 H -t 
biphenyl]-4-yl]methyl]-1 H -1-benzazepin-3(R}-yl]-propanamide 

30 To a suspension of 60mg (0.1 3mmol) of the intermediate obtained in Step C in 2mL of methylene chloride 

at room temperature was added 65mg (0,15mmol, 1:1eg) of BOG-D^serine t- butyl ether dicyclohexylamine salt, 
followed by 0.037mL of triethylamine (27mg, 0.26mmol, 2eq) and 89mg of benzotriazol-1-yloxytris(dimethyla- 
mino)phosphonium hexafluorophosphate {0.20mmo!, I.Seq). After 1 hour at room terhperature, all Volatiles 
were removed under vacuum. The residue was purified by medium pressure liquid chromatopraphy on silica, 

35 eluting with 2% methanol/ethy! acetate to afford 68mg (0.1 Ommol, 77%) of product. NMR (200MHz, CDCI3): 
1.15 (s,9H), 1 .32 {s,9H), 1 .88 (m,1H), 2.54 (m,3H), 3.36 (dd;6,9Hz;1 H), 3.72 (m,1 H), 4.10 (m,1 H), 4.45 (m,1 H), 
4.89 (dn5Hz,1H), 5.05 (d,1 5Hz,1 H), 5.38 (br d,7Hz,1H), 7.00' (d,8Hz,2H)i 7.1-7.6 (m,9H);^^ 
MS: calc. for C36H43N7O5 653; found 654 (MH"H,8%), ■ ; 

40 StepE 2(R)-Amino-3-hydroxy-N-[2.3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol^5^yl)[1 J'^ 
thyl]-1H-1-benzazepin-3(R)-yl]-propanamide, mono{trifluoroacetatey 

A solution of 65mg (0.099mmol) of the intermediate obtained in Step D in2mL methylene chloride at room 
temperature was treated with 0.1 mL of anisole followed by 1mL anhydrous trifluoroacetic acid. After 2 hours, 
45 all volatiles were removed under vacuum and the residue purified by reverse phase HPLC on C- 18 eluting with 
methanol/0.1% aqueous trifluoroacetic acid (linear gradient: 55% methanol to 75% methanol over 10 minutes), 
to afford 54mg (0.088mmol, 89%) of the title compound. NMR (200MHz, CD3OD): 2.10 (m,1H), 2.2-2.7 
(m,3H), 3.93 (m,2H), 4.38 (dd;8,12Hz;1 H), 4.85 (d,14Hz,1H), 5.29 (d,14Hz,1H), 7.01 (d,8Hz,2H), "7.1-7.4 
(m,6H), 7.5-7.7 (m,4H). FAB-MS: calc. for C27H27N7O3 497; found 498 (M+H,100%). 



50 



55 



Example 5 



2(R)-Amino-N-F2,3,4,5-tetrahydro-2-oxo-1-r[2^(1H-tetrazol-5-yOf1.1^^biphenyn-4-yl1methyn^ 
pin-3(R)-yn-pentanamide, mono(trifluoroacetate) 

Step A N-(t-butoxycarfaonyl)-D-norvaline 

D-Norvaiine (2.0g, 17. Ommol) suspended in 5mL methylene chloride was treated with 4.3mL of di-t^butyi- 
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dicarbonate (4,1g, 18Jmmol, 1.1 eq) followed by 4.8mL of triethyiamine (3.5g, 34mmoi, 2eq). The mixture was 
stirred at room temperature for 20 hours then added to lOOmL ethyl acetate and washed with 5% citric acid 
(2x) and brine. The organic layer was removed, dried over magnesium sulfate, filtered and solvent removed 
under vacuum to afford 3.55g of the product. as a clear, viscous gum. NMR {200MHz, CDGI3); 1.00 
5 (t,7Hz,3H), 1.51 {s,9H), 1.5-2.0 (m,4H), 4.35 (m,1H), 5.08 (m,1H). 

Step B 2(R)-Amino-N-[2.3,4,5-tetrahydro-2-oxo-1-[[2X1 H -tetrazQl-5-yl)[1J'-biphenyl]-4-yl]methy 
benzazepin-3(R)-yi]-pentanamide, monQ(trifluroacetate) ~~ - .- . ~" ^ 

10 The title compound was prepared from N-(t-butoxycarbonyl)-D-norvaiine and 3(R)-amino-1 ,3,4,5-tetrahy- 

d^o-1-lI2'-{1 H-tetrazol-5.-yi)[1 ,1'-biphenyi]-4-yi]methylI-2H-1-benzazepin-2-one hydrochloride- (Example 4, 
: Step C), using the procedures described in Example 4, Steps D and E,^H NMR (200MHz, CD3OD): 0.96 
, (t,7Hz,3H), 1.45 (m,2H),.1.80 {m,2H),: 2.0-2,6 {m,4H), 3.81 (t,7Hz,1H), 4.36 (dd;,7,1 1 Hz;1 H), 4,8 (d,1.5Hz,1 H), 
5.22 (.d,15Hz,1H), 6.96 (d,8Hz,2H), 7.1-7.3 (m,6H), 7.4-7.7 (m,4H). FAB-MS; calc. for C29H31N7O2 509; found 
15 510 (M+H,100%). 

Example 6 

2(R)-Amino-3-methyl-N-[2,3,4>tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5-yl)[1 J'-biphenyi]-4-yl]methyl]-1H-^^ 
20 benzazepin-3(R)-yl]-butanamide, mono(trifiuoroacetate) ~ : ■'■■^ ■ r-.' - ~ 

The title compound was prepared from N-(t-butoxycarbonyi)-D-valine and 3(R)-amino-1 ,3,4,5-tetrahydro- 
:;--1-[I2'-(1 l4-tetrazol.5-yl)[1,1 ^biphe^yi]-4-yl]methyl]-2^^^ hydrochloridei(Example 4;;Step 
C), using the procedures described in Example 4,. Steps.D and E. NMR (200MHz,;CD3OD):!l.05 (d,7Hz,3H), 
25 1.09 (d,7Hz,3H), 2.0-2.6 (m,5H), 3.68 (d,5Hz,1H), 4.40 (dd;7,11Hz;1H), 4.8 {d,1 5Hz,1 H), 5.23 (d,15Hz,1H)! 
6.98 (d,8Hz,2H), 7.1-7.3 (m,6H), 7.4-7.7 (m,4H). FAB-MS; cafe, for CsgHsiNyOs 509; found 510 {M+H,100%). 

Example 7 

30 2(R)-Amino-3-phenyl-N-[2,3,4.5rtetrahydro-2-oxo-1-[[2^-(1H-tetrazQl-5-yl)^ 

benzazepin-3(R)-yl]-propanamide, mono(trif1uoro acetate) " . . . 

Step A 2(R)-t-ButoxycarbonylaminQ-3-phenyl-N-[2,3,4,5-tetrahydro-2-oxo-1 H-1-benzazepin-3(R)-yl]-prQpa- 
namide .. ■ v. ~. . ■ 

To a solution of 30mg, (O.ITmmoi) 3(R)-amino-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one (Example 1; 
Step B) in 2mL methylene chloride at room temperature was added 50mg (0.19mmol, 1 .1eq) N-(t-butoxycar- 
bonyl)-D-phenyialanine followed by 0.047mL (34mg, 0.34mmol, 2eq) of triethyiamine and 113mg (0.26mmol, 
1.5eq) benzotriazol-1-yfoxytris(dimethylamino)phosphonium hexafluorophosphate. After2 hours at room tem- 

40 perature, the mixture was added to 30mL of ethyl acetate and washed with 5% citric acid (2x), saturated aqu- 
eous sodium bicarbonate and brine. The organic layer was removed, dried over magnesium sulfate, filtered 
and solvents removed under vacuum. The residue was purified by medium pressure liquid chromatography on 
silica, eluting with ethyl acetate to afford 71mg (0.17mmoi, 100%) of the product. NMR (200MHz, CDCIa): 
1.38 (s,9H), 1.9 (m,1H), 2.6-3.1 (m,5H), 4.44 (m,2H), 5.10 (br dJHz.lH), 6.95 (d,8Hz,1H), 7.1-7. 3:(m,8H), 8.33 

^5 (brs,1H). FAB-MS: calc. for G24H29N3O4423; found 424 (M+H,65%). 

Step B 2(R)-t-Butoxycarbonylamino-3-phenyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-[N-(triphenylmethyl)-1H-tet- 
razol-5-yl][1,r-biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yi]-propanamide , ■ ■ ■ ^ 

50 To a solution of 70mg (0.17mmol) of the intermediate obtained in Step A in 0.5mL dry dimethylformamide 

at room temperature under nitrogen was added 8mg of 60% sodium hydride oii dispersion (5mg NaH, 0.2mmol, 
: .1.2eq). After tOmin., a solution of 120mg .(0.21mmol, 1.3eq) N-triphenylmethyl-5-{4''-bromomethylbiphen-2- 
y!)tetrazole in 0.5mL dimethylformamide was added and the mixture stirred at room temperature for 1 hour. 
The reaction mixture was added to 30mL of ethyl aceta te/hexane (1 ;1 ) and washed with pH 7.0 phosphate buffer 
55 and once with brine. The organic layer was removed, dried over magnesium sulfate filtered and solvents re- 
. moved under vacuum. The residue was purified by medium pressure liquid chromatopraphy on silica, eiuting 
with ethyl acetate/hexane (2:1) to afford 139mg (0.15mmol, 93%) of the product. 'H NMR (200MHz,. CDGI3): 
.:1.40 (s,9H), 167 (m,1H), 2.3-2.7 (m,3H), 3.02 (d,6Hz,2H), 4,37 (m,2H),. 4.72 (d,1 5Hz,1 H), 4.90 (br d, 1 H), 5.05 
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(d,15H2,1H), 6.9-7.5 (m, approx. 30H), 7.86 (m,1H). : 

Step C 2(R)-Amino-3-phenyi-N-[2,3,4,5-tetrahydro-2-oxo--1-[[2'-(1 H -tetra2oi-5-yi)[l 
thyl]-1H-1-benzazepin-3(R)-yi]-prQpananiide mQnQ(trif]uoroacetate)^ ~~~~~~~ 

5 ■ . ■. .■ : / ■ ■ - . 

A solution of 139mg (0.15mmoi) of fhe intermediate obtained in Step B in 5mL methanol was hydrogenated 
over 30mg of 20% Pd(0H)2 on carbon at one atmosphere for,3 hours. The mixture was filtered through Celite 
and the filtrate concentrated under vacuum. The residue waS: redissolved in 2mL methylene chloride and the 
solution treated with 0.1 mL of anisole followed by 1mL trifluoroacetic acid. After 2 hours at room temperature, 

10 all volatiles were removed under vacuum and the residue purified by reverse phase HPLC on C-1 8, eluting with 
methanoi/0.1% aqueous trifluoroacetic acid (linear gradient: 60% methanol increased to. 80% methanol over 
10 minutes). affording 82mg (0.12mmol, 79%) of the title compound. NMR (200MHz, CD3CD): 2.1 (m,1 H), 
2.3-2.6 (m,3H), 3.00 (dd;9,14Hz;1H), 3.33 (dd;5,14Hz;1 H), 4.13 (dd;5,9Hz;1H), 4.38 (dd;7,11Hz;1H), 4.89 
(d,15Hz,1H), 5.18 (d,15Hz,1H), 7.00 (d,8Hz,2H), 7.1-7.4 (m,11H), 7.45-7.70 (m,4H). FAB-MS: calc. for 

15 C33H31N7O2 557; found 558 (M+H, 100%). 

Example 8 

2(R)-Amino-4-phenyl-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2'-(1 H -tetrazol-5-yl)[1,r-biphenylH-yl]m 
20 benzazepin-3(R)-yi]-butanamide, monQ(trif]uoroacetate) -^.^ 

The titlecompound was prepared from 3(R)-amino-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one (Example 
1; Step B) and N-{t-butoxycarbonyl)-D-homGphenylalanine by the procedures described In Example 7JH NMR 
- (200IV1HZ, CD3OD): 2.1 (m,3H), 2.2-2.6 (m,3H), 2.75 (m,2H)/ 3.94 (t,7Hz,1H), 4^30^ (dd;7,11Hz;1H)v 4.84 
25 (d,15Hz,iH), 5.22 {d,15Hz,1H), 6.97 (d,8Hz,2H), 7.1-7.7 (m,15H): FAB-MS: calc." for.C34H33N702 571 ; found 
572 (M+H,100%). ; 

Example 9 

^0 2(R)-AminG-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2'-(1 H -tetrazoi-5-yl)[lVl '-biphenyl)-4-yl]methyl]-:1H-1-benzaze- ^ 
pin-3(R)"yl]-propanamide, monQ(trif1uoroacetate : : .r,; \ ; ; / 



The title compound was prepared from 3(R)-am!no-2,3,4,5-tetrahydro-1 H-.l-benzazepin-?-^ (Example 
1; Step B) and N-(t-butoxycarbonyl)-D-alanine by the procedures described in Example 7. NMR (200MHz, 
35 CD3OD): 1.51 (d,7Hz,3H), 2.0-2.6 (m,4H), 3.90 (q,7Hz,1H), 4.36 (dd;7,12Hz;1 H), 4.82 (d,1 5Hz,1 H). 5.23 
(d,15Hz,1H), 6.98 (d,8Hz,2H), 7.10-7.35 (m,6H), 7.45-7.70 (m,4H). FAB-MSi Caic for C27H27N7O2 481 ; found 
" 482 (M+H,100%). ^ ■ ■ : ; \ : 

Example 1 0 

2(S)-Amino-N-[2, 3, 4;5-tetrahydrQ- 2-0X0-1 -[[2^-(1 H -tetrazol-5-yl)[1,r-biphenyl]-4-yl]methylH H-1-benzaze- 
pin-3(R)-ylTpropanamide, mono(trifluoroacetate) : . ~ 

The title compound was prepared from 3(R)-amino-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one (Example 
45 1; step B) and N-(l-butoxycarbonyl)-L alanine by the procedures described in Example 7. NMR (200MHz, 
CD3OD): 1.42 (dJHz,3H), 2.0-2.6 (m,4H), 3.92 (q,7Hz,1H), 4.31 .(dd;7,12Hz;1 H), 4.88 (d,15Hz,1H), 5.19 
(d,15Hz,1H), 7.00 (d,8Hz,2H), 7.10-7.35 (m,6H), 7.45-7.70 (m,4H). FAB-MS: catc. for C27H27N7O2 481; found 
482 (M+H,100%). . ■ 

50 Example 11 

2(R)-Methylamino-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2--(1 H -tetrazol-5-yt)^ 

zazepin-3(R)-yi]-propanamide, mono(trifluoroacetate) ■ ; : ■ 

55 The title compound was prepared from 3(R)-amino-2, 3,4, 5-tetrahydro-1H-1-benzazepin-2-Gne (Example ■ 

1; Step B) and N-methyl-N-{t-butoxycarbonyl)-D-aianine by the procedures described in Example 7.'^ H NMR 
(200MHz, CD3OD): 1.52 (d,7Hz;3H), 2.0-2.6 (m,4H); 2.60 (s,3H), 3.81 (q,7Hz,1H), 4-36 (dd;8;12Hz;1 H), 4.85 
■(d,15Hz,1H), 5.22 (d,15Hz,1H), 6.98 (d,8Hz,2H), 7.10-7.35 (m,6H), 7.45-7.70 (m,4H). FAB-MS: calc. for 
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C28H29N7O2 495; found 496 (M+H,100%). 
Example 12 

5 2(R)-AminQ - N-[2,3,4,5-tetrahydrQ-2-oxo-1-[[2'-(1 H-t etra2o[-5-yl)[1,1'-biphenylH-yl]met^^^ 

pin-3(R)-yl]-butanamide, mono(trif]uoroacetate) ~ , ~ 

Step A : 2(R)-(t-ButQxycarbQnyl3niino)butanoic acid 

10 (R)-2-Aniinobutanoic acid (1 .03g, ICOmmol) suspended in 5mL methylene chloride was treated with 2.3mL 

■ of di-t-butyi-dicarbonate (2. 18g- 1 0.Ommol, 1 eq) and 4mL of diisopropyiethylamine (2.83g, 23mmol, 2.3eq). The 
mixture was stirred at room temperature for 16 hours then extracted with 30mL saturated aqueous sodium bi- 
carbonate. The aqueous layer was washed with 20mL of methylene chloride then removed and acidified to pH 
2 by dropwise addition of saturated aqueous potassium hydrogen sulfate. The mixture was extracted with ethyl 

15 acetate (2x20mL); the combined extracts were dried over magnesium sulfate, filtered and solvents removed 
under vacuum to afford 451mg (2.2mmol, 22%) of product. NMR (200MHz, CDCI3): 0.93 (t,8Hz,3H), 1.40 
(s,9H), 1.6-2.0 (m,2H), 4.25 (m,1H), 5.10 (br d,7H2,1H), 6.45 (br s, 1 H). 

■ Step B : 

20 ■ ■ ' ' : ■ ..: . 

The title compound was prepared from the intermediate obtained in Step A and 3(R)-amino-2,3,4,5-tetra- 
hydro-1H-1-benzazepin-2-one (Example 1; Step B) by the procedures described in Example 7. NMR 
(200MHz, CD3OD): 1;05 (t,7Hz,3H), 1.8-2:6 (ni,6H)/3.78 (t,6Hz,1 H)L; 4:38 (m,tH^ 

(d,15Hz,1H), 6.98 (d,8Hz,2H), 7;1 0-7:35 (m,6H}, 7.45-7.70 {m,4H). FAB-MS: calc. for C28H29N7O2 495; found 
25 4 96 (M+H,77%). 

■ Example 13 

2(R)-AminQ-3-[indo(-3-y[]-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yi)[ 
30 1-ben2azep!n-3(R)-yi]-propanamide, mono(trif1uoro aoetate) ~ : ^ ~ 

Step A 2(R)-t-ButoxycarbGnylamino^3-[N-formyl-(indol-3-yl)]-N-[2,3,4,5-tetrahydro-2-oxo-1-P^-[N-(triphen^ 
methyl)-1 H-t etrazof-5'-yl]-[1,1'-biphenyl]-4-yi]methy(]-1H -1-be nzazepin~3-(R)-^ ■ - 

35 This intermediate was preparedfrom Na-t-butoxycarbonyl-N^-fomiyi-D-tryptophan and 3(R)-amino-2,3,4,5- 

tetrahydro-1H-1-benzazepin-2-one (Example 1; Step B) by the procedures described in Example 7, Steps A 
and B NMR (200MHz, CDCI3): 1.43 (s,9H), 2.3-2.5 (m,4H), 3.09 (dd;8,13Hz;1 H), 3.28 (m,1H), 4.4 (m,2H), 
4.73 (d,15Hz,1H), 4.94 (d,15Hz,1H), 5.2 (br s,1H), 6.65 (d,7Hz,1 H), 6.9-7.5 (m, approx. 30H), 7.56 (d,8H2,1H), 
7.84 (m,1H), 8.18 (brs,1H). 

40 ■ ; ; . : ■ ■ . \ , 

step B: 2(R)-Amino-3-[jndQl-3-ylfN-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H -tetrazol-5-yf)[1,r-biphenyn^ 
thyl]-1 H-1-benzazepin-3(R)-yl]-propanamide, mono(trifluoroacetate) ~ 

A solution of 125mg (0.13mmol) of the intermediate obtained in Step A in 2mL of methanol was hydrogen- 
45 ated at room temperature and one atmosphere over 30mg of 20% Pd(dH)2 on carbon for 3 hours. Tine mixture 

■ was filtered through Celite and solvent removed Under vacuum. The residue was redissolved in 2mL of methy- 
lene chloride and treated with O.lmL of anisoie followed by 1mL of trifluoroacetic acid. After 1 hour at room 
temperature, all volatiles were removed under vacuum and the residue redissolved in 2mL of methanol and 
treated with 0.5mL of concentrated hydrochioric acid. The mixture was treated at 60°C for 2 hours then all vol- 

50 atiles were removed under vacuum. The residue was purified by reverse-phase HPLC on C-18, eluting with 
methanol/0.1% aqueous trifluoroacetic acid (linear gradient: 55% methanol increased to 75% methanol over 
10 minutes) to afford 68mg (0.096mmol, 74%) of the title compound. NMR (200MHz, CD3OD): 2.0 (m,1H), 
2.2-2.6 (m.3H), 3.20 (dd;8,13Hz;1 H), 3.44 {dd;6,13Hz;1 H), 4,14 (dd;6,8Hz;1H), 4.29 (dd;6,1 1 Hz;1H), 4.76 
(d,15Hz,1H), 5.22 (d,i5Hz,1H), 6.9-7.7 (m,i7H). FAB-MS: calc. for C35H32N8O2 596; found 597 (M+H,100%). 
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Example 14 

2(R)-Amino-3-[imid3zoi-4-yn-N-[2,3,4,5-tetrahydro-2-Qxo-1-[[2'-(1 H 4etrazol-5-yl)[1^ 
thyl]-1H-1-benzazepin-3(R)-yi]-propanamide, mono (tr if] uoro acetate) 

5 ....... , ^ ■.. . 

Step A 2(R)-UButoxycarbony!amino-3-[N-tosyi-(imidazoi-4-yi)]-N"[2,3;4:,5-tetrah 
pin-3(R)-yi]"propanamide 

Prepared from Na-t-butoxycarbonyl-Njr^-tosyl-D-histidine and 3(R)-arnino-2,3,4,5-tetrahydro1 H-1-benza- 
10 zepin-2.-one (Example, 1; Step B) by the procedure described in Example 7, StepA. IH NMR (200MH2,CDCl3);, 
1.38 (s,9H), 1-70 (m,1H), 2.42 (s,3H), 2.5-2.9 (m,5H),4.42(m,2H),,577 (brs J H), 6.95'(d,7^ 
7.1-7.3 (m,3H), 7.33 (d,8H2,2H), 7-58 (br d,7Hz,1H), 7.79 (d,8H2,2H), 7.90 (s,1H), 8.40 (br s,1 H). FAB-MS: 
calc. for C28H33N5O6S 567; found 568 (M+H,100%). 

15 ■ Step B 2(R)-t-Butoxycarbonylamino-3-[N-tosyl-(jmidazoi-4-y!).]-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-[N-(triphe- 
nyimethyl)-1H-tetrazol-5-yl][1,1'~biphenyi]-4.-yl]methyl]1 H-1-benzazepin-3(R)-yi]-propanamide :^ 

Prepared from the product obtained in Step A and N-triphenylmethyi-5-[2-(4'-bromomethylbiphen-4-y()l tet- 
razole by the procedure described in Example 7, Step B. NMR (200MHz,CDCl3): 1 .43 (s,9H), 2.2-2.4 {m,4H), 
20 2.40 (s,3H), 2.83 (dd;5,14Hz:1 H), 3.05 (dd;6,14Hz; 1 H), 4.35 (m,2H), 4.63 (d,14Hz,lH), 5.12 (d,14Hz,1H), 5.88 
(brs,1H), ; 6.9-7. 5 (m,approx. 28H), 7.75-7.95 (m,4H). 

.Step G: 2(R)-Amino-34imidazol-4-yl]-N-[2,3,4,5-tetrahydro-2-oxo.1-[[2^-(1H-tetrazol-5-yO^ 
yl]methyi]-1F^1-benzazepin-3(R)-yl]-prGpanamide, mono(tnfluorQacetate} " M 

25 ~~ . 

A solution of 104mg (O.IOmmoI) of the intermediate obtained in Step B in 2mL of chloroform at room tem- 
perature was treated with 27mg (0.20mmoi, 2eq) of l-hydroxybenzotriazole hydrate. After 1 4 hours, the solvent 
was removed under vacuum and the residue redissolved in 2mL of methanol and hydrogenated at one atmos- 
phere over 20mg of 20% Pd(OH)2/C for 3 hours. The mixture was filtered through Celite and solvent removed 

30 under vacuum. The residue was redissolved in 2mL of methylene chloride and treated wi^t^ 0,1 mL of anisole 
followed by I mL of trifluoroacetic acid. After 2 hours at room temperature, all volatiies were" rerrioved' under 
vacuum and the residue purified by reverse-phase HPLC on C-18, eiuting^with methanol/0.1%,aqueous trifluor- 
oacetic acid (linear- gradient; 45% methanol increased to 65% methanoirover 10, minutes} to^^ 
(0.085mmol, 85%) of the title compound. NMR (200MHz, CD3OD): 2.15-2.50 (m,4H), 3.38Tdd;6,12Hz;1 H), 

35 3.51 (dd;4,12Hz;1H), 4.24 (dd;4,6Hz;1H), 4.38 (dd;8J2Hz;1 H), 5.12 (s,2H), 7.03,(d,aHz,2H), 7.2-7.4 (m,6 ; 
7.4-7.7 (m,5H), 8.61 (s,1 H). FAB-MS: calc, for C3oH29Ng02 547; found 548 (M+H,77%). 

Example 15 

^ 2(S)-Amino-3-[imidazol-4-yl]-N-[2.3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5-yl)[1,r-biphenylH-yn-nne- 
thyi]-1H-1-benzazepin-3(R)-yl]-prQpanamide, mQno(trifluQroacetate) 

The title compound was prepared from Na-t-butoxycarbonyl-Nirji-tosyl-L-histidine, dicyclohexylarriine salt 
and 3(R)-amino-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one (Example 1; Step B) by the procedures described 
45 in Example 14. "^H NMR (200MHz, CD3OD); 1.9-2.6:(m,4H), 3.25 (m,2H), 4.16 (t,7Hz,1 H), 4.31(dd;7, 11 Hz;1 H), 
4.88 (d,15Hz,1H), 5.17 (d,15H2,1H), 6.99 (d,8Hz,2H), 7.1-7.6 (m.llH), 8.82 (s,1H). FAB-MS; calc. for 
C30H29N9O2 547; found 548 (M+H, 81%). 

Example 16 ^ 

50 

3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1-methyltetrazol-5-yl)[1,r-biphenyn 
- benzazepin-3(R)-yl]-butanamide, mono(trifiuQroacetate) . . - ; ~ 

Step A : 3-(t-Butoxyearbonylamino)-3-methyl-N-[2,3,4.5-tetrahydro-2-oxQ-1-[[2^-(1H-tetrazoi-^^^^ 
55 nyl]-4-yi]methyl]-1 H-1-benzazepin-3(R)-yl]-butanamide 

A solution of 50mg (O.OSOmmol) of 3-amino-3-methyl-N^[2,3,4.5-tetrahydro-2-oxo-1-[[2'-(1 H-tetrazol-5- 
yl)[1,1'-bipheny!]-4-yl]methyl]-1H-1-benzazepin-3-(R)-yi]-butanamide trifluoroacetate (Example 1) in 2mL of 
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methylene chloride at room temperature was treated with 0.01 7mL of iriethyiamine (12mg, 0.12rnmo!, 1.5eq) 
followed by 0.021mL of di-t-butyi-dicarbonate (20mg, 0.091 mmoi, 1,1eq). The mixture was stirred for 14 hours 
then all volatiles were removed under vacuum. The residue was purified by medium pressure liquid chroma- 
tography on silica, eluting with ethyl acetate/acetonitrile/methanol (9:1:.5) to afford 42mg of product 
5 (0.069mmol, 86%). NMR (200MHz, CD3OD): 1.25 (s,6H), 1.45 (s,9H), 2.0 (m,1H); 2.2-2.6 (m,5H), 4.32 
(m,1H), 4.78(d,14H2,1H), 5.26 (d,14H2,1H), 6.97 (d,8Hz,2H). 7.10-7.35 (m,6H), 7.40-7.60 {m,4H). FAB-MS: 
calculated for C34H39N7O4 609; found 610 (M+H, 22%). 

Step B : 3-Amino-3-methyi-N-[2,3,4,5-tetr3hydro-2-Qxo-1-[[2'-(1-methyitetrazol-5-yl)[1 J^-biphenyl]-4-yq 
10 ■ thyl]-1 H -1-ben2azepin-3(R)-yi]-buta naniide, mono(trtfl uorQacetate) 

A solution of 42mg {0.070mmol) of the intermediate obtained in Step A in 2mL of methylene chloride at 
room temperature was treated with a diethyl ether solution of diazomethane until a yellow color persisted. Gla- 
cial acetic acid (0.2mL) was added and all volatiles removed under vacuum. The residue was redissolved in 

15 2mL of methylene chloride and treated with O.lmL of anisole followed by 0.5mL of trifluoroacetic acid. After 
two hours at room temperature, all volatiles were removed under vacuum and the residue purified by reverse 
phase HPLC on C-18, eluting with methanol/0.1% aqueous trifluoroacetic acid (linear gradient; 75% methanol 
increased to 85% methanol over ten minutes). Two components were isolated: the title compound eiutes first 
and 26mg (0.041 mmol, 59%) was thus obtained. This was followed by the N2 isomer (8mg, 0.01 3mmol, 18%) 

20 described in Example 17. NMR (200MHz, CD3OD); 1.33 (s,3Hy, 1.37 (s,3H), 2.0-2.6 (m,6H), 3^13 (s,3H), 
4.34 (dd;7,11Hz;1H), 4.77 (d,14Hz,1H), 5.37 (d,14H2,1H), 6.98 (d,8Hz,2H), 7,1-7.4 (m,6H), 7.5-7.8 {m,4H). 
FAB-MS: calc. for G30H33N7O2 523; found 524 (M+H,100,%). 

Exampie17 ~ \-: .-^ --^ ' ■■■ ■] ^ 

25 

3-AminQ-3-methyl-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2^-(2-methyltetrazol-5-yl)[1 ,r-biphenylH-yl]methyn-1H-1- 
benzazepin-3(R)-yl]-butanamlde, mono(trifluof oacetate) 

The title com pound was obtained from 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H-tetrazol- 
30 5-yl)[1,1'-biphenyl]-4-yl]methyi]-1 H-1-benzazepin-3(R)-yl]-butanamide trifluoroaceta the pro- 

. ,cedures described;in Example 16. NMR (200MHz,;GDaOD): 1.32 (s,3H), i;36 (s,3H),;2.0-2.6 (m,6H), 4.21 
- (s,3H), 4.37 (dd;8„12Hz;1H), 4.87 (d,15Hz,1H), 5.22: (d,15H2,1H), 7.00 (d,8Hz,2H), 7.1-7.6 (m,9H),: 7.69 
(d,8Hz,1H). FAB-MS: caic, for CaoHaaNyG^ 523; found 524 (M+H,1D0%). / - 

35 Example 18 

3-(2-Benzyloxyethyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2^-(1H-tetrazo{~5-yl)[1,r-biphenyn-4 - 
yl]methyi]-1 H -1-benzazepin-3(R)-yl]-butanamide, mono(tr!fluoroacetate) ; 

40 To a stirred solution of 50mg (O.OSOmmol) 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'T(lH"^Gt''3' 

: zol-5-yi)[1,1'-biphenyl]-4-yl]methyl]-1 H-1-benzazepin-3(R)-yl]-butanamide trifluoroacetate (Example 1) in 3mL 
of absolute methanol was added 0.022mL (16mg, 0.1 6mmol, 2eq) of triethylamine followed by 120mg of pow- 
dered 3A molecular sieves. To this stirred mixture was added a solution of 0.012mL (12mg, O.OSmmol, leq) 
of benzyloxyacetaldehyde (prepared from 2,3-0-isopropy!ideneglyceroi by the method of Shiao^et al, Synth. 

45 Comm., 1_8, 359 (1988)) in 2mL dry methanol. The pH of the reaction mixture was adjusted to 7.5 (paper) by 
' the addition of triethylamine and trifluoroacetic acid and was stirred for two hours. To this was added 0.48mL 
of a 1M solution of. sodium cyanoborohydride in tetrahydrofuran (0.48mmol, 6eq). The reaction mixture was 
stirred at room temperature for 24 hours then filtered and the filtrate treated with 2mL of glacial acetic acid. 
After concentration under vacuum, the residue was purified by reverse phase HPLC on C-18, eluting with nie- 

50 thanol/0.1°% aqueous trifluoroacetic acid (linear gradient: 60% methanol increased to 80% methanol in 1 0 min- 
utes) to afford 35mg (0.046mmGl, 58%) of the title compound. NMR {200MHz, CD3OD): 1.34^ (s,3H),. 1.36 
(s,3H), 2.0-2.6 (m,6H), 3.20 (t,5Hz,2H), 3.70 (t,5Hz,2H),- 4.38 (dd;7,11Hz;1H), 4.52;(s,2H), 4.93 (d,.15Hz,1 H), 
5.11 (d,15Hz,1H), 6.98 (d,8Hz,2H), 7.1-7.3 (mjl H), 7.4-7.6 (m,4H). FAB-MS: calc. for C38H41N7O3 643; found 
644 (M+K100'=%). 
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Example 19 

. . 3-(2-hydroxyethyl)amino-3-methyi-N-[2,3,4,5-tetrahydro-2-Qxo-1-[[2'-(1H-t^^^^ 
yl]methyn-1H-1-ben2azepin-3(R)-yl]-butanamide, trifiuoroacetate - 

. A solution of 12mg (0.016mmoi) of 3-{2-ben2yloxyethyl)amino-3"methyl-N^[2,3,4,5-tetrahydro-2--oxo-1- 
[[2'-(1Htetrazoi-5-yl)[1J'-biphenyi]-4-yi]-methyl]-1H-1-benza2epin-3(R)-yl>but^^^ 

ample 18) in 12mL of absolute methanol was hydrogenated at room temperature and 40psi over 30% Pd/C for 
24 hours. The mixture was filtered through Celite and the filtrate concentrated under vacuum. The residue was 
10 purified by reverse phase HPLC on C-18, eluting with methanol/0,1 %aquebus trifluoroacetic acid (linear gra- 
dient: 60% methanol increased to 80% methanol in 10 minutes) to afford 6.3mg {0.0094mmol, 59%) of the title 
compound. ^H. NMR (200MHz, CD3OD): 1.35 (s,3H), 1.38 (s,3H), 2.0-2.6 (m,6H), 3.09 :(t,5H2,2H), 3.73 
. . (t,5Hz,2H), 4.33 (dd;7,11Hz;1H), 4.9.0 {d,1.5Hz.1H), 5.13 (d,15HzJ.H), 7.00^(^^^^ 
(m,4H). FAB-MS: calculated for G31H35N7O3 553; found 554 (M+Hv1 00%). 

Example 20 

3-(2-Hydroxyethyl)amino-3-methyl-N42,3,4,5-tetrahydro-2-QXQ-1-[I2^-[1-(2-hydroxyethyi)-tetrazol-5-yl-][^^^ 
biphenyl]-4-yi]methyl]~1H-1-benzazepin-3(R)-yi]-butanamide, monQ(trif]uoroacetate) 

20' : ; ' ■ . ■ ' ■ ■■■■ ■^ r:i , 

: Step A: 3-(2-Benzyloxyethyl)amino-3-methyl-N42.3,4,5-tetrahydro-2-oxo-1-[[2^-[1-(2-hydroxyethyl)-tetra20l^ 
5-yi][1,1'-bipheny!]-4-yi]methyl]-1 H-1-benzazepin-3(R)-yl]Tbutanimide, mono(trifluoroacetate) and 3-(2-Ben- 
2yioxyethyl)amino-3-7T^thyl-N-[2A4,5-tetrahydro-2-oxQ-1-[[~2'-[2-(2-hydroxyethyt)-^ 
nyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanimide, mono(trif]uQrQacetate) 

25 

To a solution of 40mg (0,063mmol) of 3-(2-ben2yloxyethyl)aniino-3-methyl-N-[2,3,4^^,^^^^^^^ 
[[2'-(1H-tetra20l-5-yi)[1,1'-biphenyl]-4-yl]-methyt]-1H- ^^I v : 

mono(trifluoroacetate) (Example 18) in 3mL of methanol was added a catalytic amount of pyridinium p-tolue- 
■ nesulfonate. Ethylene oxide was bubbled through the solution for five minutes; the flask was capped tightly and 
30 .the solutionstirred at room temperature for 24 hours. All volatiles were removed under vacuum and the: residue 
, purified by reverse phase HPLC on C-1 8, eiuting with methanol/0.1% aqueous trifluoroacetic acid (linear gra- 
dient: 60% methanol increased to 85% methanol in 10: minutes) to afford 18mg (0.022mmol, 42%) of the Ni 
product followed by 6mg (0.0075mmol, 14%) of the: N2 product. 1H NMR (200MHz, CD3OD): 1 .35 (s,3H), 1.38 
(s,3H), 2.0-2.6 (m,6H), 3.22 (t,5Hz,2H), 3.54 (m,4H), 3.71 (t,5H2,2H), 4.37 (dd;7,11Hz;1H), 4.55 (s,2H), 4.86 
35 (d,15Hz.1H), 5.22 (d,15Hz,1H), 6.95 (d,8Hz,2H), 7.1-7.4 (m,11H). 7.5-7.8 (m,4H). FAB-MS: calc. for 
C40H46N7O4 687; found 688 (M+H,100%). 

Step B: 3-(2-HydrQxyethyl)amino-3-methyl-N-[2,3/.5-tetrahydrQ-2-oxo-1-[[2^-[1-(2-hydroxyethyl^ 
yl][1,V-biphenyl]-4-yl]methyl]-1H-1-faenzazepin-3(R)-yl]-butanamide, mono(trif]uoroacetate) 

A solution of 18mg (0.022mmol)of the N1 intermediate obtained in Step A in methanol was hydrogenated 
. at room temperature and 40psi over 30% Pd/C for 24 hours. The mixture was filtered and concentrated: under 
vacuum. The residue was purified by reverse phase HPLC on C-1 8, eiuting with methanol/0.1% aqueous tri- 
fluoroacetic acid (linear gradient: 55% methanol increased to 85% methanol in 10 minutes) to afford 12mg 
45 (0.017mmol, 75%) of the title compound. NMR (200MHz, CD3OD): 1.35 (s,3H), 1.38.(s,3H), 2.0-2.6 (m,8H), 
3.09 (t,5Hz,2H), 3.56 (br s,4H), 3.73 (t,5Hz,2H), 4.32 (dd;8,12H2;1H), 4.81 (d,15Hz,1 H), 5.28 (d,15H2,1 H), 7.00 
- (d,8Hz,2H), 7.1-7.3 (m,6H), 7.-7.7 (m,4H). FAB-MS: calc. for C33H39N7O4 597; found 598 (M+H,100%). 

Example 21 

50 ■ ■ . - ■ ^ .■ :■■ .■ - ■ - . - ■ ■■■■ ■ ■ ~ " 

3-(2-HydrQxyethyl)amino-3-methyt-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-[2-(2-hydroxyeth.yl)-tefr^^ 
biphenyi]-4-yl]methyl]- 1 H-1-benzazepin-3(R)-yl]-butanimide;mono(trif]uoroacetate) :^^ 

Step A: 3-(2-Benzyloxyethyl)amino-3-methyl-N-[2,3,4,54etrahydro-2-oxo-1-[[2^-[2-(2-hydroxyethyl)-tetrazol- 
55 5-yl][1,r-biphenyl]-4-yl]methyl]-1H-1-ben2azepin-3(R)-yl]-butanimide, mono(tnfluQroacetate) 

Prepared from 3-(2- benzyloxyethyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-[1 H-tetrazol-5- 
yl][1,1'-biphenyi]-4-yl]methy!]-1H-1-benzazeptn-3-(R)-yi]-butanamide, mono(trilluoroacetate) (Example 18) by 
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the procedures described in Example 20, Step A. NMR (200MHz, CD3OD): 1.32 (s,3H), 1.36 (s,3H), 2.0- 
2.7 {m,6H), 3.19(t,5Hz,2H), 3.66 (t,5Hz,2H), 3,88 (t,5Hz,2H), 4,40 (dd;8, 12Hz;1 H), 4.50 (s,2H), 4.56 (t,'5Hz,2H), 
5.02 (br s,2H). 6.99 (d,8Hz,2H),,7. 1-7.6 (m,15H). FAB-MS: calc. for C40H45N7O4 687; found 688 (M+H,100%)! 

5 Step B: 3-(2-Hydroxyethyl)aminc-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-[2-/2-hydroxyeth^ 
yl][1.r-biphenylH-yl]methyl]-1H-1-benz5zepin-3(R)-yl>butanamide, monQ(trif]uoroacetate) 

: The title compound was prepared from the intermediate obtained in Step- A by the procedure described in 
Example 20, Step B, NMR (200!VIHz, CD3OD): 1.34 (s,3H), 1 .37 (s,3H), 2.0-2,7 (m,6H), 3.08 (t,5Hz,2H), 3.72 
10 (t,5Hz,2H), 3.90 (t,5Hz,2H), 4.35 (dd;8,12Hz;1 H), 4.59 (t,5Hz,2H), 4.96 (d,15Hz,1H), 5.10 (d,15Hz,1 H),' 7.02 
(d,8Hz,2H), 7.1-7.7 (m,10H). FAB-MS; calc. for C33H39N7O4 597; found 598 (M+H,67%). 

Example 22 

^5 3-(2-HydroxyprQpy!)amino-3^methyl-N-[2,3,4,5-tetrahydro-2-QXC-1-[[2^-(1H4etrazQi-5-yl)^ - 
yl]methyi]-1H-1-benzazepin-3(R)-yl]-butanamide, mono(trifluoroacetate) ~ 

Step A: 3-(2-Benzyloxypropyl)amino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1.r^ 
- , phenyiH-yl]methyl]~-1.H-1-benz3zepin-3(R)-yi]-butanamide, mono(trifiuoroacetate) ^ . : . /. . 

20.,; .. .: ., ■:; ^ ^ ~ ; . , . . ; . 

This intermediate was prepared as a mixture of diastereomers (at the carbino! carbon). from 3-amino-3- 
: methyi-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-{1H-tetrazol-5^yl)[l,j'-biphenyl^ 

; R)-yl]-butanamide trifluoroacetate (Example 1) and (+/-) 2-benzyloxypropionalde.hyde [prepared from 3-buten- 
::,2-qI by the.method. of Shlao.et ai, Synth. Comm., 18, 359 (1988)] by the procedure described in Example 18, 
25. Step A. 1H NMR (200MHz, CD3OD): 1.24 (m,3H), 1.34 (m,6H), 2.0-2.6 (m,6H), 2.93 {dd;9,12Hz;1H), 3.16 
/(dd;3,12Hz;1H), 3.80 (m,1H). 4,40 (m,2H), 4.62 (m,2H), 4.8-5.2 (m,2H), 6.9-7.6 (m.l 7H). FAB-MS: calc. for 
: C39H43N7G3 657; found 658 (M+H, 100%). : 

Step B : 3-(2-Hydroxypropyi)aminQ-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H4etrazol-5-yl)-[1,r-^ 
nyi]-4-yl]methyl]-1H-1-benzazepin-3(R)-yi]-butanamide, mono(trifluoroacetate) , 

The title compound was prepared from the intermediate obtained in Step A by the procedure described in 
Example 19.^H NMR (200MHz, CD3OD): 1.20 (d,7Hz,3H), 1.35 (m,6H),: 2.0-2.7 (m,6H), 2.75 (m,1H), 3.07 
(dd;3,12Hz;1::H), 3.91 (m,1 H), 4.33: (dd;8,12Hz;1H), 4.9 (m,1H), 5.2 (m,1H),. 7.02 (d,8Hz,2H), 6.9-7.6 (m,12H). 
35 : FAB-MS: calc. for C32H37N7O3 567; found 568 (M+H,100%). , ' 

Example 23 

3-Amino-3~methyl-N-[2,3,4,5-tetrahydro-2-Qxo-1-[[2'-(1-(2-hydrQxyethyl)~tetrazol-5-yl]^^ 
^0 yi]methyi]-1 H -1-benz3zepin-3(R)-yt]-butanamide, mQno(trif]uoroacetate) ' ■ 

Step A : 3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-p^[1-(2-hydroxyethyl)-tetrazol-5-yi]-[1,1'-^ 
nyl]-4-yl]methyl]-1 H -1-benzazepin-3(R)-yi]-butanimide, mono(trifluoroacetate) 

45 To a solution of 54mg (0.099mmol) of 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-II2^-0 H-tetrazol- 

5-yl)[1,1'-biphenyl]-4-yi]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide mono(trif]uoroacetate) (Example .l) in 
2mL of methylene chloride was added a catalytic amount of pyridinium p-toluenesulfonate. Ethylene oxide was 
.^ bubbled throug h the solution for five minutes; the flask was capped tightly and the solution stirred at room tem- 
perature for 24 hours. All volatiles were removed under vacuum and the residue purified by reverse ptnase HPLC 
50 on C-18, eluting with methanol/0.1% aqueous trifluoro acetic acid (linear gradient: 60% methanol increased to 
80% methanol in 10 minutes) to afford 37mg (0.055mmal, 56%) of the title compound followed,, by 15mg 
(0.022mmoi, 22%) of the N2 product. NMR (200MHz, CD3OD): 1.32 (s,3H), 1.36 (s,3H), . 2.0-2.6 (,m,6H), 3.55 
,,,(m,4H), 4.33, (dd;7.1 1 Hz;1 H), 4.79 (d,14Hz,1H), 5.31 (d,14Hz,1H), 6.99 (d,8Hz,2H), 7.1-7.3 (m,6H),.,7.5-7.8 
■ (m,4H). FAB-MS: calc. for C31H35N7O3 553; found 554 (M+H, 100%). 
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Example 24 

' 3-Amino-3-methyl-N-[2,3,4,5-tetrahyd r Q-2-Qxo-1-[[2^-[2-(2-hydroxyethyl)-tefr^^^ : 
yi]methyi]-1 H ~1-benzazepin-3(R)-yi]^t3namide, mono(trif]uQroacetate) 

5 ; ■ .:: . . . . , ■ ; ■ " ■ ■ ■ - - ■ ■ 

The title compound was prepared from 3-am!riOr3-methy!-N-[2,3,4,5-tetrahydro-2-oxo-1-([2^1 H-tetrazoI- 
5-yl)[1,r-biphenylV4-yl)methyi]-1H-1-ben2a2epin'3(R)-yi]-fautanamide mono(trif]uoroacetate) (Example 1) by 
the procedure described in Example 23. NMR {200MH2, GD3OD): 1.33 (s,3H), 1.36 {s,3H), 2.0-2.6 (m,6H), 
3.90 (t,5Hz,2H), 4.37 (dd;8,1 2Hz;1 H), 4.60 (d,5Hz,2H), 4.91 (d,15Hz,1 H). 5.17 (d,15Hz,1 H), 7,01 (d,8Hz,2H)! 
10 7,1-7.6 (m,9H), 7.75 (d,7Hz,1H). FAB-MS; calc. for C31H36N7O3 553; found 554 (M+H, 100%).' 

Example 25 

2-Amino-N-[2,3,4,5-tetr3hydro-2-oxQ-1-[[2'-(1H-tetrazol-5-yl)[1 J^-bipheny!]-4-yl]methyl]-1 H -1-ben^ 
15 yl]-acetamide, hydrochloride ■ T^ . ■. - ■ . 

Step A : 3-t-Butoxycarbonylamino-N-[2,3,4,5-tetrahydrQ-2-Qxo-1H-1-benzazepin-3-y[]-acetamide 

To a solution of 169mg (0.965 mmol) of N-(t-butoxycarbonyl) glycine in 2mL of methytene chloride at . room 
20 temperature was added 222mg (1.158 mmol, 1.2eq) of 1-{3-dimethylominopropy!)-3-ethyicarbodiimtde hydro- 
chloride, 1 1mg(0.09mmol, 0.1eq) of 4-dimethylominopyrid)neand 170mg (0.97 mmoi, 1eq)of 3-amino-2,3,4,5- 
tetrahydro-1H-[1]benzazepin-2-one (Example 1, Step A). The reaction was stirred at room temperature for 3 
hours. The reaction was then quenched by the addition of 5mL or 1W aqueous hydrochloric acid, and the aqu- 
eous phase extracted with methylene chloride (2x5mL). The combined organie phases were dried over mag- 
25 nesium sulfate, filtered and the solvent removed under vacuum. The residue was plirrfied by flash chromatog- '■ 
raphy on silica gei, eluting with ethyl acetate, to afford 218mg (0.65mmol, 68%) of the product. NMR 
(200MH2,CDC!3): 1.43 (s,9H), 1 .96 (m,1 H), 2.83 (m,3H), 3.81(dq;2,8Hz;2H), 4.54 (m,1H),^ 
(m,4H), 7.84 (br s,1H). FAB-MS; calculated for C17H23P3O4 333; found 334 (M+H,43%). 



30 Step B : 2-t-ButQxycarbony!amino-N-[2,3.4,54etrahydro-2-oxo-1-[[2'-[N-(triphenylmethyl)-tetraz^^^^ 
biphenyl]-4-yi]methyl]-1H-1-benzazepin-3-yl]-acetamide 

Prepared from the intermediate obtained in Step-A and N-triphenyimethyl-5-[2-(4-bromDmethylbiphen-4- 
yi)] tetrazole by the procedure described in Example 1, Step k: NMR (200MHz, CDCI3)":' 1.28^ (^ 
35 (m,1H), 2.48 (m,3H), 3.80 (dq;3,9Hz;2H), 4.50 (m,1H), 4.72 (d,7H2,1H), 5.10 (d,7Hz;1 H); 6:9-7.6 (m,26H), 7.96 - 
(m,1H). 

Step C : 2-t-ButQxycarbonylamino-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazQl-5-yl)[1,V-biphenyn-4- 
y!]methyl]-1 H .-1-benzazepin-3-yl]-acetamide ■ ' \ -\_\::':: } i^y.-;.;-.:' 

40 ~~ , ' - ■■■■ ' 

323mg (0.43mmol) of the intermediate obtained In Step B was dissolved in ImL of glacial acetic acid and 
ImL of water was added dropwise with stirring. The reaction mixture was stirred at room temperature for 16 
hours then solvents were removed under vacuum and the residue purified by flash chromatography on a silica 
gel column, eluting with ethyl acetate to afford 109mg (0.196mmoi, 46%) of the product. NMR (200MHz, 

45 CDCI3): 1.38 (s,9H), 1.97 (m,1H), 2.55 (m,3H), 3.65 (m,2H), 4.50 (m,1H), 4.85 (d,1 5H2,1 H), 5.05 (d,16Hz,1 H), 
5.51 (brs,1H) 6,95-7.95 (m,11H), 7.83 (d,3Hz,1H). 

Step D: 2-Amino-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2SlH-tetra2ol-5-yl)[1.1'-biphenylH^ 
zazepin-3-yl]-acetamide, hydrochloride ~ 

50 ■■ . _ ' ' :■ , . , , ■, 

The intermediate obtained in Step C (109mg. 0.1 96mmol) was dissolved in 2mL of methanol and treated 
with 0. ImL of concentrated hydi-ochlohc acid. The reaction mixture was stin-ed at room temperature for 16 hours 
then solvents were removed^under vacuum and the residue redissolved in water and washed with ethyl acetate. 
The aqueous layer was separated and the solvent removed under vacuum to yield 87mg (0:i7mmol, 88%) of 
55 the title compound. 1H NMR (200MHz,CD3OD): 2.10 (m,1H), 2.48 (m,3H), 3.68 (s,2H), 4.37 (m,1H), 4.84 ^ 
(d,14H2,1H), 5.22 (d,14H2,1H), 6.9-7.7 (m,12H). FAB-MS: calculated for C26H25N7O2 467; found 468 
(M+H,100%). 
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EXAMPLE 26 

4-Amino-N-[2.3,4,5-tetrahydro-2-oxo-1^fr2--(1H- tetr a2ol-5-yO[1,r-bjphen 
yi]-butanannide, hydrochloride 

Step A: 4-t-Butoxycarbonylamino-N-[2,3,4, S-tetrahydro- 2-0X0-1 H-1-benzazepin-3-yl]-butanamide 

Prepared from 3-amino-2,3,4,5-tetrahydro-1 H-[1]ben2azepin-2-one (Example 1, Step A) and 4-{t-butoxy- 
carbonyiamino)butyric acid by the procedure described in Example 25, Step A. NMR (200MH2, CDCI3): 1.42 
(S.9H), 1.7-2.1 (m,3H), 2.24 (t,5Hz,2H), 2.58-3.29 (m,5H), 4.57 (m,1H), 4.86 (br s,1 H). 7.0-7.3 (m.4H). 8.32 
{s,1H). FAB-MS; calculated for C19H27N3O4 361; found 362 (M+H, 60%). 

Step B : 44-ButQxycarbonylamino-N-[2,3,4,5-tetrahydro-2-Qxo-1-[[2^-[N-(tn'phenylrnethyi)-tetrazQU 
biphenyi]-4-yi]methyl]-1H-1-ben2azepin-3-yl]-butana mide 

Prepared fronn the intemnediate obtained In Step A and N"triphenylmethyl-5-[2-{4'-bromomethylbiphen-4- 
yi)] tetrazole.by the procedure described in Example 1, Step K. NMR (200MHz, CDCI3): 1.42 (s,9H), 1.78 
(m,3H), 2,20 (t,5Hz,2H), 2.2-2.7 (m,2H), 3.13 (m,2H), 4.46 (m,1H), 4,70 (d,14Hz,1H), 5.10 (d,14Hz 1H> 6 64 
(d,7Hz,1H), 6.8-7.5 (m,26H), 7.85 (m,1H). - 

Step C : 4-t-Butoxycarbonyiamino-N-[2,3,4,5-tetrahydro-2^QXQ-1-[[2'-(1H-tetrazol-5-yl)[1,i'-biphenylM- 
yl]methy!]-1H-1-benzazepin-3-yl]-butanamide 

The intermediate obtained in Step 8 {349mg, 0.40mmol) was dissolved In 5mLof methanol and hydrogen- 
ated at roorn temperature and one atmosphere over 70mg of 20%Pd(OH)2/C for 16flours. The reaction mixture 
was filtered through Ceiite and solvent removed under vacuum. The crude product was purified by flash chro- 
. matography on silica, eluting with 10% methanoi/ethyl acetate to afford 168mg (0.28mmol, 71%) of product. 
NMR (200MHz, CD3OD): 1.41 (s,9H), 1.72 (m,2H), 2.0-2.6 (m,6H),.3.24 (tJHz,2H), 4.32 (m,1H), 4,85 
(d,14Hz,1H), 5.20 (d,14Hz,1H), 6.9-7.7 (m,12H). 

Step D : 4-Amino-N-[2,3,4,5-tetrahydro-2-QXO^'l-[[2--(1H'-tetrazol-5~yl)[1 J'-biphenyl]-4-yl]-methyi]-1H^ 
zazepin-3-yl]-butanamide, hydrochloride ' ^ ^ ^ 

The titie compound was prepared from the intermediate obtained in Step C by the procedure described in 
Example 25, Step D. NMR (2OOMH2, CD3OD): 1.8-2.6 (m, H), 2.96 (t,6Hz,2H), 4.30 (m,1H), 4.88 
(d,1 5H2,1 H), 5.25 (d,15Hz,1H), 6.9-7.4 (m,8H), 7.5-7.7 (m,4H). FAB-MS: calculated for C28H2gN702 495; found 
496 (M+H,100%). 

Example 27 

2-Amino-2-methyl-N-[2.3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yl)[1,r-biphenyl]-4-yl]methyl]-1H-1-ben- 
za2epin-3-yi]-propanamide, hydrochloride 

Step A : 2-(t-ButoxycarbonylaminQ)-2-methyl-N-[2,3,4.5-tetrahydro-2-oxo-1H-1-benzazepin-3-yl]-propana- 
mide ~ 

Prepared from 2~{t-butoxycarbonylamino-2-methyipropanoic acid and 3-amino-2,3,4,5-tetrahydro-1H- 
[1]benzazepin-2-one (Example 1, Step A) by the procedure described In Example 25, Step A. NMR 
.(200MHz, CDCI3); 1 .38 (s,12H), 1,44 (s,3H), 1 .90 (m,1 H), 2,5-3.0 (m,3H), 4.45 (m,1 H), 5.1 0 (s,1 H), 6.97 (m,1 H), 
7.20 (m,3H), 8,45 (s,1H). 

Step B: 2-(t-Butoxy carbonylamino)-2-methyl-N-[2, 3,4, S-tetrahydro- 2-0X0-1 -[[2'~[N~(triphenyl-methyl)-tetra- 
zol-5-yl][Vr'-biphenyl]-4-yl]-methyl]-1H-1-benza2epin-3-yi]-propanamide 

Prepared from the Intemiediate obtained in Step A and N-triphenylmethyl-5-[2-(4'-bromomethylbiphen-4- 
yl)] tetrazoie by the procedure described in Example 1, Step K. ^H NMR (200MHz, CDCI3): 1.42 (s,9H), 1,43 
(s,3H), 1.47 (s,3H), 1.75 (m,1H), 2.2-2.7 (m,3H), 4.45 (m,1H), 4.71 (d,14H2,1H), 5.10 (d,14Hz,1H), 6.9-7.5 
(m,26H), 7.87 (m,1H). 
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Step C; 2-(t-butoxycarbonyiamino)-2-methyl-N-[2.3,4,5-tetr ahyd ro-2-oxQ-1-[[2^^(1H-tetrazol-5 - ^ 
nyi]-4-yl]me thyiV1 H -1-benza2epin-3-yl]-propanamide 

Prepared from the intermediate obtained in Step B by the procedure described in Example 26, Step C. 
5 . NMR (200MHz, CD3OD): 1.34 (s,6H), 1.40 (s,9H), 1.95 (m,1H), 2.44 (m,3H), 4.30 (m,1H),477 (d,14H2,1H), 
- 5.26 (d,14H2,1H), 6.9-7.7 (m,12H). FAB-MS; catculated for C33H37N7O4 595; found 596 (M+H,40%). 

Step D: 2-Amino-2-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazoi-5-y!)[1,r-biphenyl]-4-yl]methyll- 
1 H-1-benzazepin-3-yi]-propanamide, hydrochlor ide 

10 ■ ' 

The title compound was prepared from the intermediate obtained in Step C by the procedure described in 
Example 25, Step D. ^H-NMR (200fv1Hz, CD3OD): 1.50 (s,3H), 1.62 {s,3H), 2.2-2.7 (m,4H), 4.32 (m,1H), 4.85 
(d,14Hz,1H), 5.17 (d,14Hz,1H), 6.9-7.7 (m,12H). FAB-MS; calculated for C28H29N7O2 495; found 496 
(M+H,100°%). 

15 

Example 28 

6-Amino-N-[2,3,4,5-tetr3hydro-2-oxQ-1-[[2^-(1H-tetra2ol-5-yi)[1,r-biphenyl)-4-y[]methyl]-1H-1-benzazepin-3^ 
yi]-hexanamide, hydrochloride ~ 
20 . , • 

Step A : 6-t-Butoxycarbonylamino-N-[2,3,4,5-tetrahydro-2-oxo-1 H-1-benzazepin-3-yl]-hexanamide ■ 

Prepared from 6-(t-butoxycarbonylamino)-hexanoic acid and 3-amino-2,3,4,5-tetrahydro-1 H-[1]benzaze- 
pin-2-one (Example 1 , Step A) by the procedure described in Example 25, Step A. NMR (200 MHz, CDCI3): 
25 1.2-1.7 (m,14H), 1.92 (m,2H), 2.16 (t,5Hz,2H), 2.5-3.1 (m,6H), 4.53 (m,2H), 6.54 (d,7Hz,1H), 6.96 (m,1 H), 7.18 
(m,3H), 8.00 (s,1H). FAB-MS: calculated for C21H31N3O4 389; found 390 (M+H,18%). 

Step B : 2-t-Butoxycarbonyiamino-N-[2,3, 4,5- tetrahydro- ^-0X0-1 -[[2'-[N-(triphenylmethyl)-tetrazol-5-yl][1,r- 
bipheny!]-4-.yl]methyl]-1H-1-bezazepin-3-yl]-hexanamide 

30 ■ , 

Prepared from the intermediate obtained in Step A and N-triphenylmethyl-5-[2-(4'-bromomethylbiphen-4- 
yl)] tetrazole by the procedure described in Example 1, Step K. ^H NMR (200MHz,CDCl3); 1.1-1.9 (m,16H), 
2.15 (t,5Hz,2H), 2.2-2.7 (m,3H), 3,07 (q,6Hz,2H), 4,49 {m,2H), 4.70 (d,14H2,1H), 5.il (d,14Hz,1H), 6.49 
(d,8Hz,1H), 6.8-7.5 (m,26H), 7.86 (m,1H). 
-5 . ' 

Step C : 2-t-Butoxycarbonyiamino-N-[2,3,4,5-tetrahydrQ-2-oxo-1-[[2^-(1H-tetrazol-5-yl)[.1,V-biphenyl]-4- 
yi]methy!]-1 H -1-benzazepin-3-yl]-hexanamide 

Prepared from the intermediate obtained in Step B by the procedure described in Example 26, Step.C. 
40 NMR (200MHz, CD3OD): 1.1-1.7 (m,16H), 2.0-2.6 (m,5H), 2.98 (t,2H), 4,32 (m,1H), 4.81 (d,16H2.1H). 5,22 
(d,16Hz,1H), 6.95 (m,2H), 7.23 (m,6H), 7.52 (m,4H). FAB-MS: calculated for C35H41N7O4 623; found 646 
(M + Na,45%). 

Step D: 2-Amino-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,r-biphenyl]-4-yl]-methyl]-1H-1-ben- 
45 . zazepin-3-yi]-hexanamide, hydrochloride ~ 

The title compound was prepared from the intermediate obtained in Step C by the procedure described in 
Example 25, Step D. NMR (200MHz, CD3OD): 1.88 (m,2H), 1 .63 (m,4H) 2.0-2.7 (m,6H), 2.90 (br s,2H), 4.31 
(m,1H), 4.86 (d,14H2,1H), 5.17 (d,14H2,1H), 6,98 (d,8Hz,2H), 7.22 (m,6H), 7.56 (m,4H). FAB-MS: catculated 
50 for C30H33N7O2 523; found 524 (M+H,100%). 
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Example 29 

1-Aniino-N-[2,3,4,5-tetmhydro-2-o.xo-1-[[2^-(1 H-tetrazol-5-yl)[1 ,r-b!phenyj]-4-yi]methylj-1 H-1-ben2azepin-3- 
y!]-cyclQhexanec3rboxamide, hydrochloride ~~ 

5 

Step A : ■ l4-ButoxycarboriylarTiino-N-{2,3,4,54etrahydro-2-QXQ-1 H-1-benzazepin-3-yl>cyciohexanecarboxa- 
mide 

Prepared from 1-(t-butcxycarbanylamino)-cyciohexanecarboxylic acid and 3-amino-2,3,4,5-tetrahydro- 
10 1 H-[1]ben2azepin-2-one (Example 1, Step A) by the procedure described in Example 25, Step A, ""H NMR 
{200MHz, CDCI3): 1.1-2.2 (m,19H), 2.00 (m,2H), 2.50 (m,2H), 4,55 (m,1H), 6.9-7.2 {m,4H). FAB-MS; calculated 
for C22H31N3O4 401; found 402 (M+H,40%). 

Step B : 1-t-Butoxycarbonylamjno-N-[2,3,4,5-tetr3hydro-2-oxo-1-{[2^-[N-(tripheny!methyl)-tetrazol-5-yl][1.r- 
15 biphenyl]-4-yl]methyi]-1H-1-benzazepin-3-yl1-cyciohex anecarboxamide 

Prepared from the intenDediate obtained in Step A and N-triphenyimethyl-5-[2-(4'-bromomethylbiphen-4- 
yl)] tetrazole by the procedure described in Example 1, Step K. NMR (2OOMH2, CDCIa);- 1 .1-2.1 (m,19H), 
2.20 (m,4H), 4.45 (m,1H), 4,67 (s,1H), 4.72 (d,13Hz,1H), 5.06 (d,13Hz,1H), 6.8-7.5 (m,26H), 7.86 (m,1H). 
20 . ' ■ 

Step C ; 1-t-Butoxycarbonyi3mino-N-[2,3,4,5-tetrahydro-2-QXO-1-[[2'-{1H-tetrazol-5-yi)[1,r-biphenyl]-4- 
yi]methyi]-1H-1-benzazepin-3-yl]-cyciQhexanecarboxamide 

Prepared from the intermediate obtained in Step B by the procedure described in Example 26, Step C. ""H 
25 NMR (200MHz, CD3OD): 1.2-1.9 (m,19H), 2.00 (br s,2H), 2.53 (m,3H), 4.40 (m,1H), 4.86 (d,14H2,1H), 5.34 
. (d,14Hz,1H), 6.81 (brs,1H), 7.0-7.5 (m,8H), 7.60 (m,4H). FAB-MS: calculated for C36H41N7O4 635;' found 636 
(M+H,20%). 

Step D: 1-Amino-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-te.trazol-5-yl)[1,r-biphenyl]-4-yl]-methyn-1H-1-ben- 
30 zazepin-3-yi]-cyclohexanecarboxamide, hydrochloride . 

The title compound was prepared from the intermediate obtained in Step C by the procedure described in 
Example 25, Step D. ^H NMR (2OOMH2, CD3OD); 1.6-2.4 (m,8H), 2.28 (m,4H), 2.62 (m,2H), 4.42 (m,1 H), 4.96 
(d,15Hz,1H), 5.26 (d,15Hz,1H), 7.0-7.5 (m,8H), 7.64 (.m,4H). FAB-MS: calculated for C31H33N7O2 535; found 
35 536 (M+H,100%). 

Example 30 

2(S),6-Diam[no-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazoi-5-yl)[1,r-biphenyl]-4-yl]methyl]-1H-1-ben2a- 
40 zepin-3-yl]-hexanamide, dihydrochioride ~ 

Step A : 2(S),6-Di-(t-butoxycarbGnyiamino)-N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benz3zepin-3-yl]-hexanamide 

Prepared from Na,Ne-di(t-butoxycarbonyl)-L-lysine and 3-amino-2,3,4,5-tetrahydro-1 H-[1]benzazepin-2- 
45, one (Example 1, Step A) by the procedure described in Example 25, Step A. NMR (200MHz, CDCl3): '1.2- 
2.1 (m,24H), 2.6-3.3 (m,6H), 4.20 (m,1H), 4.62 (m,2H), 5.26 (m,1H), 7.0-7.4 (m,4H). FAB-MS; calculated for 
C26H40N4O6 504; found 505 (M+H,20%). 

Step B : 2(S),6-Di-(t-butoxycarbonylamino)-N-[2,3,4,5-t et rahydrQ-2-oxQ-1-[[2'-[N-(triphenylmethyl.)-tetrazol-5- 
50 yl][1,r-biphenyl]-4-yi]methyi]-1H-1-benzazepin-3-yf]-hexanamide 

Prepared from the intennediate obtained in Step A and N-triphenyimethyl-5-[2-(4'-bromomethylbiphen-4- 
yl)] tetrazoie by the procedure described in Example 1, Step K. ^H NMR (200MHz, CDCia): 1.42 (s,18H), 1.60 
(m,2H), 1.79 (m,2H), 2.42 (m,4H), 3.10 (m,4H), 4.09 (m,1H), 4.42 (m,1H), 4.60 (d,13Hz,1 H), 5.1 7 (d,1 3H2,1 H), 
55 6,8-7.5 (m,26H), 7.85 (m,1H). 
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Step C; 2(S),6-Di-(t-butoxycarbQnylamino)-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazQl-5-ylHl 
ny|]-4-yl]methyn-1 H-1-benzazepin-3-yl]-hexanamide 

Prepared from the intermediate obtained in Step B by the procedure described in Example 26, Step C. 
5 NMR (200MHz, CDgOD): 1.0-1.8 (m,20H)., 2.00 (m,2H), 3.00 (m,2H), 3.S5 (m,1H), 4.32 (m,1H), 4,76 
(d, 13H2,1H), 5.26 {d,13Hz,1H), 6.9-7.4 {m,8H), 7.4-7. 6 (m,4H). FAB-MS: calculated for C40H50N8O6 738; found 
■739 {M+H,10%). 

Step D : 2(S),6-dianiino-N-[2,3,4,5-tetrahydro-2-oxo~1-[[2^-(1H-tetrazol-5-yl)[1,r-biphenyl]-4-yn-meth^ 
10 1-benzaz epin-3-yl]-hexanamide, dthydrochloride 

The titie compound was prepared from the intermediate obtained in Step C by the procedure described in 
Example 25, Step D. NMR (200MHz. CD3OD): 1.3-2.0 (m,6H), 2,0-2.7 (m,4H), 2.95 (m,2H), 3.95 (m,1H), 
4.37 (m,1H), 4.89 (d,15Hz,1H), 5.19 (dd;4,15Hz,1H), ■6,9-7.4 (m,8H), 7.5-7.7 (m,4H). FAB-MS: calculated for 
15 CaoH^wNaOi 538; found 539 (M+H,100%), 

Example 31 

3-amino-3-methyl-N-[7-nuoro-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,V-biphenyiH-yl)methyl> 
20 11-1-1 -benzazepin-3-yt]-butanamide, trifluoroacetate ■ 

Step A: 7-fluoro-2, 3, 4. 5-tetrahydro-1 H-1-benzazepin-2-one 

Sodium azide 1 .1g (1 6.92mmol) was added to a mixture of 6.0mL of chloroform and 11 mL of water at 0"C, 
25 Concentrated sulfuric acid {0.44mL) was added dropwise and the mixture stirred at O^'C for two hours then fil- 
tered. The chloroform layer containing hydrazoic acid was added to a solution of 1.3g (7.92nnmol) of 6-fluoro- 
1-tetralone (prepared by the method of Allinger and Jones, J. Org. Chem., 27, 70-76 (1 962)) in 4.8mL of chloro- 
form. Additional sulfuric acid (2.1 6mL) was added dropwise with stirring while maintaining the temperature be- 
low 40°C. The mixture was stirred at 40"C for two hours then at room temperature for 16 hours. The mixture 
30 was transferred to a separator/ funnel and the layers were separated. The aqueous layer was added to ice; 
the resulting precipitate was extracted with methylene chloride (5x). The combined extracts. were washed with 
brine, dried over magnesium sulfate and filtered through a silica plug. Solvents were removed under vacuum 
to afford 162mg (0.92mmGl,11%) of the product. NMR (300MH2, CDCI3): 2.21 (m,2H), 2.32 (t,7Hz,2H) 2,77 
(t,7H2.2H), 6.93 (m,3H), 7.8 (brs,1H). FAB-MS: calculated for C10H10FNO 179; found 1 80 (M+H,100%): 

35 

Step B: 3-iodo-7-fluoro-2,3,4,5-tetrahydro-1 H-l-benzazepin-2-one 

7-fluoro-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one (411mg, 2.3mmol) (Step A) dissolved in a mixture of 
7,9mLof dry methylene chloride and I.OmL of dry tetrahydrofuran was treated with 1,62mL (1.18g, 1 1 .Bmmoi, 

40 Seq) of triethylamine and the resulting solution cooled to -15*C. 

lodotrimethylsilane (0,66mU 932mg, 4.7mmol, 2eq) was added followed by 1.1 83g of iodine (4.7mmol, 2eq) 
'added in small portions aver 5 minutes. The mixture was wanned to room temperature over 5 minutes at which 
time 1 5mL of methylene chloride was added followed by 20mL of 1 0% aqueous sodium sulfite. The layers were 
separated and the organic layer washed with 1 0% sodium sulfite (3x20mL). The aqueous layer was further ex- 

45 tracted with 20mL of methylene chloride. The combined extracts were washed with brine, dried over magnesium 
sulfate, filtered and concentrated to dryness under vacuum. The crude product was chromatographed on silica 
gel, eluting with methylene chloride/methanol (99:1) to afford 511mg (1.68mmol, 73%) of the product. NMR 
(300MHz, CDCI3): 2.70 (m,3H), 2.93 (m,1 H), 4.62 (t,9Hz,1 H), 6.95 (m,3H), 7.86 (br s,1 H), FAB-MS; calculated 
for CioHgFINO 305; found 306 (M+H,100%). 

50 

Step C: 3-Azido-7-fiuoro-2,3,4,5-tetrahydrQ-1H-1-benzazepin-2-one 

101mg (0.33mmol) of 3-iodo-7-fluoro-2,3,4,5-tetrahydro-1 H-1-benzazepin-2-one (Step B) was dissolved 
in 8.3mL of methylene chloride and 1 05mg (0.66mmol, 2eq) of tetramethylguanidinium azide was added. The 
55 mixture was stirred at room temperature for 1 6 hours then water was added and the layers allowed to separate. 
The organic layer was removed, washed with water and brine, then dried over magnesium sulfate, filtered and 
solvents removed under vacuum to afford 66mg (0.30mmol, 90%) of the product, NMR (200MHz, CDCI3): 
2.28 (m,1H), 2.45 (m,1H), 2.73 (m,1H), 2.93 (m,1H), 3.86 (dd;8,11 H2;1 H), 7,0 (m,3H), 8.15 (brs,1H). FAB-MS: 
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calcuiated for C10H9FN4O 220; found 221 (M+H,100%), 

Step D : 3-Amino-7-fluoro-2,3,4,5-tetrahydro-1 H -1-benzazepin-2-one 

3-A2ido-7-riuoro-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one (3.36g, 15.3mmol) (Step C) dissolved in dry 
tetrahydrofuran was treated with 4.00g (15.3mmol, 1eq) of triphenyiphosphine and the resulting soiution stirred 
at room temperature under nitrogen for 2 hours. Water (0,48mL, 2eq) was added and the mixture stirred at room 
temperature for 1 6 hours. Solvents were removed under vacuum and the residue purified by preparative HPLC 
on silica, eluting with methylene chloride/meihanol (9:1) to afford 2.39g (12.3mmol, 81%) of product. NMR 
(200MHz. CD3OD): 1.87 (m,1H), 2.41 (m,1H), 2.6-2.9 (m,2H), 3.30 (dd;8, 12Hz;1 H), 7.0 (m,3H). FAB-MS: cal- 
culated for C10H11FN2O 194; found 195 (M+H,100%). 

Step E : 3-t-Butoxyc3rbony!amino-3-methylbutanoic acid 

, A soiution of 4.65g (17.5mmol) of methyl 3-benzyloxycarbonylamino-3-methyibutanoate (Exampie 1, Step 
D) in 1 0OmL absolute methanol at room temperature was treated with 3mL concentrated hydrochioric acid and 
hydrogenated at one atmosphere over 0.92g of 20% Pd(0H)2/C. After 1 6 hours, an additional 0.4g of catalyst 
was added and hydrogenation continued for 8 hours. The catalyst was removed by filtration through Celite and 
the filtrate concentrated under vacuum. The residue was redissolved in 50mL methylene chloride and treated 
with 6.0mL (5.7g, 26mol, 1.5eq) di-t-butyl-dicarbonate followed by 7.3mL triethylamine (5.3g, 52mmol, 3eq). 
The mixture was stirred at room temperature for 14 hours then diluted into 300mL of hexane/ethyl acetate (1:1) 
and washed with water (2x), saturated aqueous sodium bicarbonate and brine. The organic layer was removed, 
dried over magnesium sulfate, filtered and the solvents removed under vacuum. Purification by preparative 
HPLC on silica, eluting with hexane/ethyl acetate (6:1), afforded 3.40g (14.7mmol, 84%) of the intermediate 
BOC-methyl ester as a coioriess liquid. 

This intermediate (3.40g, 14.7mmol) in 5mL methanol at room temperature was treated with 11 mL of 2.0N 
NaOH (22mmoI, 1.5eq) and the resulting mixture stirred at room temperature for 24 hours. The mixture was 
diluted with 15mL water and washed with hexane. The aqueous layer was removed, cooled to 0°, and acidified 
by dropwise addition of saturated aqueous potassium hydrogen sulfate to a pH of 2-3. The mixture was ex- 
tracted with ethet {6x25mL); the combined extracts washed with brine, dried over magnesium sulfate, filtered 
and solvents removed under vacuum. The residue solidified upon standing to afford 3.11g (14.3mmol, 97%) 
of the product. ^H NMR (200MHz,CDCl3): 1.39 (s,6H), 1.44 (s,9H), 2.72 (s,2H). FAB-MS: calculated for^ 
C10H19NO4 217; found 218 (M+H, 54%). 

^5 Step F : 3-t-Butoxycarbonylamino-3-methyl-N-[7~fluoro>2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-3-yi]-buta- 
namide 

Prepared from 3-t-butoxycarbonylamino-3-methyibutanoic acid (Step E) and the amine obtained in Step 
D by the procedure described in Example 1. Step F, NMR (200MHz, CDCI3): 1.33 (s,6H), 1.40 (s,9H), 1.90 
40 (m,1H), 2.45 (d,15Hz,1H), 2.56 (d,15Hz,1H), 2.60 (m,1H). 2.73 (m,1H), 2,91 (m.lH), 4.50 (m,lH), 5.16 (br 
s,1H), 6.66 (d,7Hz,1H), 6.94 (m,3H), 7.51 (br s,1H). FAB-MS; calculated for C20H2BFN3O4 393; found 394 
■ (M+H,42%). 

Step G : 3-t-ButoxycarbQnylamino-3-methyi-N-[7-fiuoro-2,3,4,5-tetrahydro-2-oxo-1-[[2^-(N-triphenylmethyl)- 
tetrazol-5-yl][1,r-biphenyl]-4-yl]-methy[-1H-1-benzazepin-3-yl]-butanamide 

Prepared from the intermediate obtained in Step F and N-triphenylmethyl-5-[2-(4'-bromomethyibiphen-4- 
yl)] tetrazole by the procedure described in Example 1, Step K. ^H NMR (200MHz, CDCI3): 1.34 (s,6H), 1.40 
(s,9H), 1.74 (m,1H),.2.2-2.6 (m,3H), 2.43 (d,15Hz,1H), 2.53 (d,15Hz,1H), 4.43 (m,1H), 4.61 (d,14Hz,1H), 5.12 
50 (d,14Hz,1H), 5.28 (brs,1H), 6.6-6.9 (m,3H), 6.9-7.5 (m,22H), 7.84 (m,1H). 

Step H : 3-Amino-3-methyl-N-[7-f1uoro-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H~tetrazol-5-yl)[1,r-biphenyf]-4- 
yl]methyl]-1H-1-benz3zep!n-3-yi]-butanamide. trifluoroacetate 

55 The intenmediate obtained in Step G (360mg, 0.41mmol) was dissolved in ImL of methanol and treated 

dropwise with 1 ml of 9N HCI. The mixture was stirred at room temperature for 1 6 hours then all volatiles were 
removed under vacuum and the residue purified by reverse phase HPLC on C-18, eluting with methanol/0.1% 
aqueous trifluoroacetic acid (linear gradient; 60% methanol increased to 80% over 1 G minutes) to afford 222mg 
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(0.35mmoi, 84%) of the title compound. NMR (300MHz, CD3OD): 1.39 (s,3H), 1.42 (s,3H), 2.12 (m,1H), 2.3- 
2.7 {m,5H), 4.40 (dd;7.12H2;1 H), 4.85 (d,15Hz,1H), 5,30- {d,1 SHz.l H), 7.0-7.3 (m,6H), 7.40 (m,1rH)/7.60 
(m,2H), 7.70 (rn,2H). FAB-MS: calculated for C29H30FN7O2 527; found 528 (M+H,100%). ■ ' ' 

5 EXAMPLE 32 

3-Annino-3-niethyl-N-[8-iodo-2,3,4,5-tetrahydro-2-QXO-1-[[2'-(1.H-tetrazol-5-yl)[1,1^-biphenyl]-4^ 
1-benzazepin-3-yl]-butanamide, trifluoroacetate 

10 Step A : 7-iodo-1-tetralone 

4-(p-lodophenyi)butyric acid (S.OOg, 17.2mmoiy was added to 48g of polyphosphoric acid and the mixture 
heated at95"-105''C for 1 hour, then stirred at room temperature for 16 hours. The reaction mixture was added . 
to SOOmL of ice/water and extracted with ether (3x200mL). The. combined extracts were dried over magnesium 
15 sulfate and the solvent removed under vacuum. The residue was purified by medium pressure liquid chroma- 
tography on silica, eluting with chloroform to yield 3.63g {13.4mmol, 77%) of the product, NMR (200MH2, 
CDCI3): 2.11 (m,2H), 2.62 (t,5Hz,2H), 2.90 (t,5Hz,2H), 6.99 (d.SHz.lH), 7.74 (dd;2,8Hz;1 H), 8.30 (d,2Hz,1H)! 
FAB-MS: calculated for C10H9IO 272; found 273 (M+H, 100%). 

20 Step B : 8-iodo-2,3,4,5-tetr.ahydro-1H-1-benzazepin-2-one 

Prepared from 7-iodo-1-tetralone by the procedure described in Example 31, Step A. "^H NMR (200MHz, 
CDCI3): 2.32 (m,2H), 2.42 (m,2H), 2.85 (t,6Hz,2H), 7.05 (d,8HzJ H), 7.44 (d,2Hz,1 H), 7.56 (dd;2,8Hz;1 H). FAB- 
MS: calculated for C10H10INO 287; found 288 (M+H, 100%). 

25 

, Step C : 3,8-diiQdo-2,3,4,5-tetrahydro-1 H -1-benzazepin-2-Qne 

Prepared from 8-iodo-2,3,4,5-tetrahydro-1 H-1-benzazepin-2-one by the procedure described in Example 
31, Step B. NMR (200MHz, CDCI3); 2.56 (m,4H), 4.48.(t,6Hz, 1 H), 6.80 (d,SHz,1 H), 7.22 (d,2Hz,1 H), 7.32 
30 (dd;2,8Hz;1H). FAB-MS: calculated for CioHgl^NO 413; found 414 (M+H,58%). 

Step D : 3-Azido-8-iQdo-2>3,4,5-tetrahydro-1H-1-benzazepin-2-one 

Prepared from 3, 8-diiodo-2,3, 4, 5-tetrahydro-1H-1-ben2azepin-2-one by the procedure described in Exam- 
35 pie 31, Step C, NMR (200MHz, CDCI3): 2.3-3.2 (m,4H), 3.99 {m,1H). 7.10 (d,8Hz,1H), 7.58 (m,2H). FAB- 
MS: calculated for C10H9IN4O 328; found 329 (M + H,100%). 

Step E: 3-Amino-8-iodQ-2,3,4,5-tetrahydro-1 H -1-benzazepln-2-one 

40 Prepared from 3-azido-8-iodo-2,3,4,5-tetrahydro-1 H-1-benzazepin-2-one by the procedure described in 

Example 31, Step D. 1H NMR (200MHz, CDCI3): 1.92 (m,1H), 2.56 (m,2H), 2.82 (m,1H), 3.40 (m,1H), 6.98 
(d,8Hz,1H), 7.32 (d,2Hz,1 H), 7.45 (dd;2,8Hz,1 H), 7.60 (brs,lH). FAB-MS: calculated for CioHnlNoO 302; found 
303 (M+H,62%). 

45 Step F : 3-t-ButoxycarbonyiaminQ-3-methyi-N-[e-iodo-2,3,4,5-tetrahydroahydro-2-oxo-1H-1-benzazepin-3- 
y!]-butanamide ' " 

Prepared from 3-t-butoxycarbonylamino-3-methyl-butanoic acid (Example 31, Step E) and the amine obtained 
in Step E by the procedure described in Example 1 , Step F. NMR (200MHz,.CDCl3): 1.33 (s,6H), 1 .42 (s,9H), 
50 1.80(m,1H). 2.24 (m,2H), 2.50 (m,3H), 4.45 (m,1H), 6.98 (d,8Hz.1H), 7.35 (d,2Hz,1 H), 7.43 (dd;2,8Hz;1 H)' 
FAB-MS: calculated for C20H28IN3O4 501; found 502 (M+H,20%). 

Step_G: 3-t-ButQxycarbonylamino-3-methyi-N-f8-iodo-2,3.4,5-tetrahydro-2-oxo-!-[[2^-(N-triphenylmethyl)-tet- 

razoi-5-yl][1,1'-biphenyl]-4~yl]-m eth yl-1H-1-benzazepin-3-yi]-butanamid e 

5 ' ^ " ' 

Prepared from the intermediate obtained in Step F and N-triphenylmethyl-5-[2-{4'-bromomethylbiphen-4- 
yl)] tetrazoie by the procedure described in Example 1, Step K. NMR (200MHz, CD3OD): 1.35 (s,BH), 1.42 
(s,9H), 1.70 (m,1H), 2.22 (m,2H), 2.48 (m,3H), 4.40 (m,1 H), 4.39 (d,14Hz,1H), 5.28 (dJ4Hz,1 H), 6.74 (m,2H), 
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6.8-7.6 (m,23H). 7.88 (m,1H). 

Step H: 3-Amino-3-methyl-N-[8-iodo-2,3,4,5-tetrahydro-2-oxo-1-p^(1H-tetrazol-5-yl)[1,r^ 
yi]methyi]-1H-1-benza2epin-3-yl]-butanainide, t ri fluoroacetate 

The title compound was prepared from the intermediate obtained in Step G by the procedure described in 
Example 31, Step H. NMR (200MHz, CD3OD): 1.32 (s,3H)", 1.37 (s,3H). 2.04 (m,1H), 2.1-2.6 (m,3H) 2 50 
(d,4Hz,2H), 4.30 (m,1 H), 4.76 (d,14Hz.1 H), 5.24 (d,14Hz,1H), 6.96 (fn,3H), 7.15 (m,2H), 7.60 (m,6H) 'fAB~MS: 
calculated for CsgHaolNyOs 635; found 636 (M+H,100%). 

Example 33 

3-Amino-3-methyl-N-[8-methQxy-2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5-yl)[1,1^-biphenyl]-4-yl]-rne- 
thyi3-1 H-1-benzazepin-3-yl]-butanamide, trifluoroacetate 

15 ~ ' ^ ' ~ 

Step A : 8-Methoxy-2.3.4,5-tetrahydro-1H-1-benzazepin-2-one 



5 



10 



Prepared from 7-methoxy-l-tetralone by the procedure described in Example 31 , Step A. ^ H NMR (200MHz 
CDCI3): 2.19 (m,2H), 2.32 (m,2H). 2.70 (t,6Hz,2H), 3.76 (s,3H), 6.57 (d,2Hz, 1H), 6.66 (dd;2,8Hz;1 H), 7.09 
20 (d,8Hz,1H). FAB-MS: calculated for C11H13NO2 191; found 192 (M+H, 100%).. 

Step B : 3-lodo-8-methoxy-2,3,4,5-tetrahydrQ-1 H -1-benzazepin-2-Qne 

Prepared from 8-methoxy-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one by the procedure described in Ex- 
25 ample 31, Step B. NMR (200MHz, CDCI3): 2.6-3.1 (m,4H), 3,88 (s,3H), 4.76 (t,6Hz,1 H), 6.68 (d,2Hz,1H), 

6.81 (dd;2,8Hz;1H), 7.20 (d,2Hz,1H). FAB-MS: calculated for CiiHi2lN02 317; found 318 (M+H,44%). ' 

Step C: 3-Azido-8-methQxy-2,3,4,5-tetrahydro-1 H-1-benzazpin-2-one 

Prepared from 3-iodo-8-methoxy-2,3,4,5-tetrahydro-1 H^1-benzazepin-2-one by the procedure described 
in Example 31, Step C. 1H NMR (20GMHz, CDCI3): 2.3-3.2 (m,4H), 3.90 {s,3H), 4.01 (m,lH). 6.74 (d,2Hz,1H), 

6.82 (dd;2,8Hz;1H), 7.22 (d,8Hz,1 H). FAB-MS: calculated for 232; found 233 (M+H,100%). ' 

Step D: 3-Amino-8-methoxy-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one 

Prepared from 3-azido-8-methoxy-2,3,4,5-tetrahydro-1H-1 -benzazepin-2-one by the procedure described 
in Example 31, Step D. NMR {200MHz, CDCI3): 2.02 (m,1H), 2,68 (m,2H), 2.90 (m,1H), 3.59 {m,1H), 3.92 
(s,3H), 6.74 (d,2Hz.1H), 6.82 (dd;2,8Hz;1 H), 7.22 (d,8Hz,1H), 8.25 (br s,1H). FAB-MS; calculated for 
C11H14N2O2 206; found 207 (M+H,40%). 

Step E: 3-t-Butoxycarbonyiamino-3-methyl-N-[8-methoxy-2.3,4.5-tetr3hydro-2-oxo-1.H-1-benzazepjn-3-yl]- 
butanamide ~ . 

Prepared from 3-t-butoxycarbonylamino-3-methylbutanoic acid (Example 31, Step E) and the amine ob- 
tained in Step D by the procedure described in Example 1, Step F. NMR (200MHz, CDCIg): 1.44 (s,5H), 
1.50 (s,9H), 1:80 (m,1H), 2.80 (m,5H), 3.86 (s,3H), 4.62 (m,1H), 6.62 {d,2Hz,1H), 6.76 (dd;2,8Hz;1 H), 7.20 
(d,8Hz,1H). FAB-MS; calculated for C21H31N3O5 405; found 406 (M+H,42%). 



35 



40 



Step F : 3-t-Butoxycarbonylamino-3-methyi-N-[8-methQxy-2,3,4,5-tetrahydro-2-oxQ-1-[[2'-(N-triphenylme- 
thyi)-tetr3zol-5-yl][1,r-biphenyl]-4-yl3methyi-1H-1-benzazepin-3-yl3-butan3mide 

Prepared from the intermediate obtained in Step E and N-triphenylmethyi-5-[2-(4'-bromomethylbiphen-4- 
yl)] tetrazole by the procedure described in Example 1, Step KJH NMR (2OOMH2, CD3OD): 1.47 (s,6H), 1.55 
. (s,9H), 1.80 (m,1H). 2.42 (m,2H), 2.60 (m,3H), 3.84 (s,3H), 4.62 (m,1H), 4.78 (d,14Hz,1H), 5.30 (d,14Hz,1H), 
55 6.79 (m,2H), 7.08 (■m,12H), 7.42 (m,11H), 7.98 (m,1H). ' 
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Step G : 3-t-ButoxycarbQnylamino-3-methyl-N-[8-m e thoxy-2,3,4,5-tetrahydro-2~oxo-1-[[2'-(1H-tetrazol-5- 
yi)[1,r-biphenyi]-4-yl]methyi]-1H-1-benzazepin^^3^-butanarTiide 

Prepared from the intermediate obtained in Step F by the procedure described in Example 2, Step C, 
5 NMR (200MHz, CD.OD); 1.42 (s,6H), 1.50 (s,9H), 2.10 (m,1H). 2.56 (m,5H), 3.82 {s,3H), 4.43 (m,1H), 4.92 
(d,15Hz,1H), 5.31 (d,15Hz,1H), 6,36 (m.1H), 6.97 (m,2H), 7.0-7.3 (m,4H), 7.64 {m,3H), 8.05 (m,1H), FAB-MS; 
calculated for C35H41N7O5 639; found 640 (M+H,20%). 

Step H : 3-Amino-3-methyUN-[8-methoxy-2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5-yl)[1,1'-biphenyn-4- 
10 yl]methyl]-1H-1-benzazepin-3-yl]but3namide, mono(trif]uGacetate) 

The title compound was prepared from the intermediate obtained in Step G by the procedure described in 
Example 31, Step H. NMR (200MHz, CD3OD): 1.43 (s,3H)/l.49 (s,3H), 2.15 (m,1H), 2.2-2.7 (m,5H), 3.85 
(s,3H), 4.48 (m,1H), 5.04 (d.14Hz,1H), 5.28 {d,14HzJH), 6.92 (m,2H), 7.1-7.4 (m,4H), 7.65 (m,5,H). FAB-MS; 
15 calculated for C30H33N7O3 539; found 540 (M + H,10C%). 

Example 34 

3-Amino-3-methyi-N-[7-trifluoromethyl-2,3,4,5-tetrahydro-2-oxQ-1-[[2'-(1H-tetrazol-5-yl)[1,r-biphenyl]-4- 
20 yl]methyi]-1H-1-benzazepin-3-yi]-butanamide, hydrochloride 

Step A ; 3-(Trif]uoromethyl)phenethyi -tosylate 

A solution of 1 0.Og (52.6mmol) of 3-(trifluoromethyl)phenethyi alcohol in 75mL of ether under nitrogen was 
25 treated with 10.53g (55.2mmol, 1.05eq) p-toluenesuifonyi chloride. The solution was cooled to 0° and treated 
with 7.67mL (5.57g,,55.0mmol, 1.05eq) of Iriethylamine. The mixture was stin-ed at 0° for 30 minutes then 
warmed to room temperature and stirred for 16 hours. The precipitate was removed by filtration and washed 
with ether. The combined filtrate and ether wash were evaporated under vacuum. The residue was redissolved 
in ethyl acetate and washed with 0.5N HCI and brine; the organic layer was removed, dried over sodium sulfate, 
30 filtered and concentrated under vacuum. Purification by fiash chromatography on silica, eluting with 30% ethyl 
acetate/hexane, afforded 15.14g {44.0mmol, 84%) of the product. NMR (200MHz, CDCI3): 2.44 (s,3H), 3.03 
(t,7Hz,2H), 4.26 (t,7Hz,2H), 7.2-7.5 (m,6H), 7.66 (d,8Hz,2H), FAB-MS; calculated for C.gHigFsSGa 344; found 
345 (M+H, 8%). 

35 Step B ; 2-[2-(3-Trifluor om ethylphenyl)-ethyl]prQpane-1,3-dioic acid, dimethyl ester 

A suspension of 1.4g of 60% sodium hydride oil dispersion (0.84g, 35mmoi, 1.1 eq) in 30mL of tetrahydro- 
furan at room temperature under nitrogen was treated dropwise over 15 minutes with a solution of 4.0mL of 
dimethyl maionate (4.62g, 35mmoi, 1.1eq) in 30mL of tetrahydrofuran. After evolution of hydrogen ceased, a 

40 solution of 11.03g (32.0mmoi, 1.0eq) of 3-{trifluoromethyl)phenethyl tosylate (Step A) in 30mL of tetrahydro- 
furan was added over 15 minutes. The mixture was heated at reflux for a total of 21 hours. The mixture was' 
filtered; the filtrate was dried over magnesium sulfate, filtered and concentrated under vacuum to afford 10.89g 
of product which contained approximately 5% of unreacted tosyiate and was used without purification. ''H NMR 
(200MHz, CDCI3): 2.24 (m,2H), 2.70 (t,8Hz,2H), 3.37 (t,8Hz.1H), 3.74 (s,6H), 7.3-7.5 (m,4H). 

45 - 

Step C : 4-(3-Trif]uoromethylphenyl)-butanoic acid 

The intermediate obtained in Step B (2.1 5g, 7.07mmol) was treated with 3.5mL of a 4.53M solution of me- 
thanolic potassium hydroxide (15.9mmol, 2.2eq) and the resulting mixture stirred at room temperature for 72 

50 hours. The mixture was concentrated under vacuum and the solid residue redissolved in 4mL of concentrated 
hydrochloric acid and heated at reflux for 3 hours. The mixture was cooled, then extracted with methylene chlor- 
ide (3x6mL); the combined extracts were washed with brine, dried over magnesium sulfate, filtered and con- 
centrated under vacuum. The residue was suspended in 20mL of water and treated with 700mg (8.3mmol) of 
sodium bicarbonate. The solution was washed with ether (2x20mL); the aqueous phase was removed and acidi- 

55 fied (pH 1-2) with 2N HCI. The mixture was extracted with methylene chloride and the combined extracts dried 
over sodium sulfate, filtered and concentrated under vacuum. The residue was treated with 30mL of concen- 
trated hydrochloric acid and the mixture heated at reflux for 20 hours. All volatiles were removed under vacuum 
to afford 1.12g (4.82mmol, 68%) of product. NMR (200MHz, CDCI3); 1.98 (m,2H), 2.40 (t,8Hz,2H), 2.74 
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(t,8Hz,2H), 7.3-7.5 (m,4H). 

Step D : 7-Trif]uoromethyi-1 -tetraione 

Prepared from 4-{3-trifiuoromethyfphenyl)butanoic acid by the procedure described in Example 32, Step 
A. NMR (200MH2, CDCI3): 2.16 (m,2H), 2.69 (t,6Hz,2H), 3.01 (t,6H2,2H), 7.5 (m,2H), 8.12 (d,8Hz,1H). El- 
MS; calculated for C11H9F3O 214; found 214 (M^,40%). 

Step E : 7-Trif]uorornethyi-2,3,4.54etrahydro-1H-1-benzazepin-2-Qne 

Prepared from 7-trlfluoromethyi-1-tetralone by the procedure described in Example 31, Step A. NMR 
(200MHz. CDCI3): 2.3 (m,4H), 2.86 (t,7Hz,2H), 7.08 (d,8Hz,1 H), 7.48 (m,2H), 8.3 (br s,1 H). 
FAB-MS: calculated for C11H10F3NO 229; found 230 (M+H,100%). 

Step F : 3-lodo-7-trjfiuoromethyi-2,3,4,5-tetrahydro-1H-1-ben2azepin-2-one 

Prepared from 7-trifluoromethyl-2,3,4,5-tetrahydro~1 H-1-benzazepin-2-one bythe procedure described in 
Example 31, Step B. NMR (200MHz, CDCI3): 2.8 (m,4H), 4.68 {t,8Hz,1H), 7.11 (d,8H2,1H), 7.52 (m,2H), 
7.95 (brs,1H). FAB-MS: calculated for C11H9F3INO 355; found 356 (M+H, 100%). 

Step G : 3-Azido-7-trifluoromethy^2,3,4,5-tetrahydro-1H-1-benzazepin-2-one 

Prepared from 3-iodo-7-tnfluoromethyl-2,3,4,5-tetrahydro~1 H-1 -ben2azepin-2-on.e by ihe procedure de- 
scribed in Example 31, Step C. NMR (200MHz, CDCI3): 2.32 (m,1H), 2.55 (m,1H), 2.81 (m,1H), 3.00 (m,1H), 
3.88 (dd;8,12Hz;1H), 7.14 (d,7H2,1H), 7.52 (m,2H), 8.34 (br s,1H). FAB-MS: calculated for C11H9F3N4O 270; 
found 271 (M+H,100%). 

Step H : 3-Amino-7-trifluoromethyl-2,3,4,5-tetrahydro-1 H-l-benzazepin-2-Qne 

Prepared from 3-a2ido-7-trifluoromethyi-2,3,4,5-tetrahydro-1 H-1-benzazepin-2-one by the procedure de- 
scribed in Example 31, Step D. NMR (200MHz, CD3OD): 1.95 (m,1H), 2.46 (m,1H),, 2.80 (m,2H), 3,35 
(dd;8,12Hz;1H), 7.15 (d,8Hz,1H), 7.63 (m,2H). FAB-MS; calculated for C11H11F3N2O 244; found 245 
(M+H,100%). 

Step I: 3-t-Butoxycarfaonyiamino-3-methyi-N-[7-trif1uoromethyl-2,3,4,5-te.trahydro-2-Qxo-1 H -1-benzazepin-3- 
yl]-b utanamide ~ 

Prepared from 3-t-butoxycarbonyiamino-3-methylbutanoic acid (Example 31, Step E) and the amine ob- 
tained in Step H by the procedure described in Example 1, Step F. ''H NMR (200MHz, CDCI3): 1.34 (s,6H), 
1.42 (s,9H), 1.98 (m.lH). 2.50 (d,14Hz,1H), 2.63 (d,14Hz,1H), 2.7-3.0 (m,3H), 4.50 (m,1H), 6.75 (d,7H2,1H). 
7.10 (d,8Hz,1H), 7.51 (br s,2H), 7.94 (br s,1H). FAB-MS: calculated for C21H28F3N3O4 443; found 444 
(M+HJ4%): 

Step J: 3-t-ButQxycarbonylamino-3-methyl-N-[7-trifluoromethyl-2,3,4,5-tetrahydro-2-QXO-1-[[2^-(N-triphenyl- 
methyl)-tetrazol-5-yi][1,V-biphenyl]-4-yl]methyi-1 H-1-ben2a2epin-3-yl]butanamide 

Prepared from the intermediate obtained in Step I and N-triphenylmethyl-5-[2-(4'-bromomethylbiphen-4- 
yl)] tetrazole by the procedure described in Example 1, Step K. NMR (200MHz, CDCI3): 1.36 (s,6H), 1.42 
(s,9H), 1.71 (m,1H), 2,4-2.6 (m,5H), 4.44 (m,1H), 4.75 (d,15Hz,1H), 5.11 (d,15Hz,1H), 5.19 (brs,1H), 6.64 
(d,7Hz,1H), 6.9-7.1 (m,1 OH), 7.2-7.5 (m,15H), 7.88 (m,1 H). 

Step K: 3-amino-3-methyl-N-[7-trifluoromethy{-2,3,4,5-tetrahydro-2-Qxo-1-[[2'-(1H-tetrazol-5-yi)[1,r-biphe- 
nyl]-4-yl]methyl]-1 H-1-ben2a2epin-3-yl]-butanamide, hydrochloride - 

The intermediate prepared in Step J (436mg, 0.47mmol) was dissolved in 4mL of methanol and treated 
dropwise with 4mL of 9N HCL The mixture was stirred at room temperature for 16 hours then evaporated to 
dryness under vacuum. The dry solid was triturated with ben2ene (5x5mL) then with warm benzene (2x5mL) 
then dried to constant weight. Thus, 304mg (0.47mmol, 100%) of the title compound was obtained. 'H NMR 
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{200MH2, CD3OD): 1.33 (s,3H), 1.36 (s,3H), 2.1-2.8 (m,6H), 4.30 (dd;8,12Hz;1 H), 4.96 (d,15H2,1H), 5.33 
(d,15Hz,1H), 7.06 (d,8Hz,2H), 7.2-7.5 (m,3H), 7.5-7.7 (m,6H). FAB-MS: calculated for C30H30F3N7O2 577; 
found 578 (M + H, 100%). 

5 Example 35 

3-amino-3-methyl-N-[8-ch[oro-2,3,4,5-tetrahydro-2-oxQ-1-[[2'-(1H-tetrazol-5-yl)[1 J'-biphenyl]-4-yn 
thyi]1 H-1-be,nzazepin-3-yt]-butanamide, trifluoroacetate 



10 Step A : 7-Amino-1-tetralone 

7-Nitrotetralone {2-5g, 13mmol) was suspended in 50mL of methanol and complete dissolution achieved 
by the addition of lOmL of tetrahydrofuran. The solution was hydrogenated at room temperature and 20-30psi 
over iOOmgof 10% Pd/C for 2 hours. The mixture was filtered through Celite, washed with methanol and evapo- 
15 rated to dryness under vacuum to afford 2.1g (13mmol, 100%) of the produict. NMR (300MHz, CDCI3): 2.09 
(m,2H), 2.60 (t,6Hz,2H), 2.84 (t,6Hz,2H), 6.83 (m,1H), 7.06 (d,8H2,1H), 7,32 (d,2Hz,1H). FAB-MS; calculated 
forCioHiiNO 161; found 162 (M+H, 100%). 

Step B : 7-chloro-1-tetraion€ 

20' 

7-Amino-1-tetraione (500mg, 3.1mmol) was suspended in 3mL of water and treated with 3mL of concen- 
trated hydrochloric acid with stirring. The mixture was cooled in an ice bath and treated dropwise with vigorous 
stirring with a solution of 241mg of sodium nitrite in I.BmL of water {3.5mmol, 11 eq). The mixture was stin-ed 
at 0-5° for 15 minutes then added dropwise to a cold solution of 366mg of CuCI (3.7mmo!, 1 .2eq) in SmL of 

25 concentrated hydrochloric acid. The mixture was stinred for 5 minutes at 0"" and 1 hour at room temperature. 
The mixture was extracted with methylene chloride (3x1 5mL); the combined extracts were washed with brine, 
dried over magnesium sulfate, filtered and evaporated to dryness under vacuum at room temperature to give 
550mg (3.05mmol, 98%) of the product. NMR (300MHz, CDCI3): 2.16 (m,2H), 2.67 (t,6Hz,2H), 2.95 
(t,6Hz,2H), 7.22 (d,8Hz,1H), 7.44 {dd;2,8Hz;1 H), 8.01 (d,2Hz,1H). FAB-MS: calculated for C^oHgClO 180; found 

30 181 (M+H,10%). 

Step C : 8-Chloro-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one 

Prepared from 7-chloro-1-tetralone by the procedure described in Example 31, Step A. NMR (3OGMH2, 
36 CDCI3): 2.23 (m,2H), 2.37 (t,6Hz,2H), 2.80 {t,6Hz,2H), 7.1 (m,3H), 9.08 (br s, 1 H). FAB-MS; calculated for C10H1. 
oCINO 195; found 195 (M130%). - 

Step D: 3-iQdo-8-chloro-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one 

40 Prepared from the intermediate obtained in Step C by the procedure described in Example 31, Step B, ""H 

NMR (300MH2,CDCl3); 2.72 (m,3H), 2.90 (m,1H), 4.67 {t,8Hz,1H), 7.05 (s,1 H), 7.1 8 (s,2H). 7.71 (br s,1 H). FAB- 
MS; calculated for C-ioHgCIINO 320; found 321 (M + H,100%). 

Step E : 3-Azido-8-chloro-2,3,4,5-tetrahydro-1H-1-benza2epin-2-one 
45 ~ 

Prepared from the intermediate obtained in Step D by the procedure described in Example 31, Step C. ""H 
NMR (300MHz, DMF-dy): 2.10 (m,1H), 2.40 (m,1H), 2.76 (m,2H), 4.01 (dd;8,12H2;1 H), 7.10 (d,2H2,1H), 7.16 
(dd;2,8H2;1H), 7.30 (d,8Hz,1H), 7.95 (br s,1H). FAB-MS; calculated for CioHgCIN^O 236; found 237 
(M + H,100%). 

50 

Step F : 3-Amino-8-chlQro-2.3,4,5-tetrahydro-1H-1-benzazepin-2-one 

Prepared from the intermediate obtained in Step E by the procedure described in Example 31, Step D.^H 
NMR (300MH2, CDCI3): 1.94 (m,1H), 2.52 (m,1H), 2.67 (m,1H), 2.89 (m,1H), 3.44 (m,1H), 7.02 (d,2Hz,1H), 7.18 
55 (m,2), 7.70 (br s,2H). FAB-MS; calculated for CioHiiClN20 210; found 21 1 (M+H,84%). 
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Step G : 3-t'Butoxycarbonylamino-3-methyl-N-[8-chloro-2,3,4,5-tetrahydro-2-QXQ-1H;1-benzazepi 
tanamide , ' " 

Prepared from 3-t-butoxycarbonyiamino-3-methy!butanoic acid (Example 31, Step E) and the amine ob- 
5 . tained in Step F by ttie procedure described in Example 1, Step F. NMR (SOOMHz, CDCI3): 1.35 (s,6H), 1.42 
(s,9H), 1.95 (m,1H), 2.4-2.8 (m,5H), 4.51 (m,1H), 5.22 (brs,1H), 6.73 (dJHz.lH), 7.02 (s,1H), 7.14 '(br s,2H), 
8.21 (br s,1 H). FAB-MS: calculated for C20H2BCIN3O4 409; found 410 (M+H,55%). 

Step H : 3-t-Butoxycarbonyiamino-3-methyl-N-[8-chloro-2,3,4,5-tetrahydro-2-oxo-1-[[2'-( N-triphenyimethylV 
10 tetrazol-5-yi][1 ,V-biphenyl]-4-yl]methyi-1 H-1-benzazepin-3-yl]-butanamide 

Prepared from the intermediate obtained in Step G and N-triphenyimethyl-5-[2-(4'-bromomethyibiphen-4- 
yi)] tetrazoie by the procedure described in Example 1 , Step K. 

■15 Step I : 3-Amino-3-methyi-N-[8-chlQro-2,3,4,5-tetr3iiydro-2-oxo-1-[[2^-(1H-tetrazGl-5-yi)[1,1-'-biphenyt]-4- 
yl]methyi]-1 H-1-benzazepin-3-yl]butanamide, trifluoroacetate 

Prepared from the intermediate obtained in Step H by the procedure described in Example 31, Step H. 
NMR (300MHz, CD3OD): 1.40 (s,3H), 1.43 (s,3H), 2.12 (m,1H), 2.3-2.7 (m,5H), 4.30 (dd;8,12Hz;1H), 4.87 
20 (d,15Hz,1H), 5.34 (dJSHz.lH), 7,08 (d,8Hz,2H), 7.23 (d,8Hz,2H), 7,28 (s,2H), 7.45 (sJH), 7.59 (t,8Hz,2H), 
7.70 (m,2H). FAB-MS calculated for C29H30CIN7O2 543; found 544 (M+H,43%). 

Example 36 

25 3-Amiho-3-methyl-N-[8-fluoro-2,3,4,5-tetrahydro-2-oxo-1~[[2^-(1H-tetrazol-5-yl)[1.r-biphenyi]-4-yl]me- 
thyl]1 H'1-benzazepin-3-yl]-butanamide, trifluoroacetate 

StepA: 7-Fluoro-1-tetralone 

30 In a specially designed Kel-F reactor (cylindricai shape 1.25"od x 3"h equipped with a screw cap. and. N2 

inlet-outlet) was placed hydrogen fluoride-pyridine 6:4 solution (lOmL, prepared by diluting commercially avail- 
able hydrogen fluoride-pyridine 7:3 solution with dry pyridine). 7-amino-tetralone (644mg, 4. Ommol), (Example 
35, Step A) was added under N2 and the solution was cooled to 0*=. Sodium nitrite (304mg, 4.4mol, 1.1eq) was 
added in portions and the mixture was stirred for 30 minutes. The mixture was then heated at 90°C for 1 hour 

35 with stirring. The reaction mixture was quenched with approx. 60mL of ice/water and the solid that separated 
extracted with methylene chloride (3x30mL). The combined extracts were washed with water and brine, dried 
over magnesium sulfate, filtered and evaporated to dryness under vacuum at room temperature. Purification 
by flash chromatography on silica, eluting with ethyl acetate/hexane (5:95), afforded pure 7-f]uoro-1-tetralone 
. (367mg, 2.2mmol, 56%). NMR (300MHz, CDCI3): 2.13 (m,2H), 2.65 (t,7Hz,2H), 2.94 (t,7Hz,2H), 7.1-7.3 

40 (m,2H), 7.69 (dd;2,8Hz;1H). El-MS: calculated for C10H9FO 164; found 164 (M^,71%). 

Step B : 8-fluoro-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one 

Prepared from 7-fluoro-1 -tetralone by the procedure described in Example 31 , Step A. '"H NMR (300MHz, 
45 CDCI3): 2.22 (m,2H), 2.38 (t,6Hz,2H), 2.78 (t,6Hz,2H), 6.75 (dd;2,8Hz;1 H), 6.84 (dt;2,8Hz;1 H), 7.16 (t,8Hz,1 H), 
8.35 (brs,1H). 

Step C : 3-lodo-8-fluoro-2,3,4,5-tetrahydro-1 H-1-benzazepin-2-Qne 

50 Prepared from the intennediate obtained in Step B by the procedure deschbed in Example 31, Step B. 

NMR (300MHz, CDCI3); 2.73 (m,3H), 2.92 (m,1H), 4.68 (t,8Hz,1H), 6.79 (dd;2,8Hz;1 H), 6.90 (dt;2,8Hz;1 H), 
■7.18 (t,8Hz,1H), 8.14 (brs,1H). 

Step D : 3-Azido-8-fiuoro-2,3,4,5-tetrahydro-1H-1-benzazepin-2-Qne 

55 

Prepared from the intermediate obtained in'Step C by the procedure described in Example 31, Step C. ""H 
NMR (300MHz, CDCI3): 2.30 (m,1H), 2.51 (m,1H), 2.74 (m,1H), 2.93 (m,1H), 3.88 (dd;8,12Hz;1 H), 6.80 
(dd;2,8Hz;1H), 6.89 (dt;2,8Hz;1 H), 7.21 (t,8Hz,1H), 8.10 (brs,1H). 
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Step £ : 3-Amino-8-fluorQ-2,3,4,5'tetrahydrO"1H - 1-benza2epin-2-Qne 

Prepared from the intermediate obtained in Step D by the procedure described in Example 31, Step D. 
NMR (300MH2, CDCt3): 1.92 (m,1H), 2.52 (m,1H), 2.65 (m,1H), 2.86 (m,1H), 3.45 (m,1H), 6.78 (dd;2,8Hz;1 H), 
6.87 (dt;2,8Hz;1H), 7.20 (t^SHz.lH), 8.56 (br s,1H), FAB-MS: calculated for C10H11FN2O 194; found 195 
(M+H,100%). 

Step F : 3-t-Butoxycarbonylamino-3-methyl-N-[8-fiuQro-2,3,4,5-tetrahydro-2-Qxo-1H-1-benzazepin-3-yi]-buta- 
namide 

Prepared from 3-t-butoxycarbonyiamino-3-metfiylbutanoic acid (Example 31, Step E) and the amine ob- 
tained in Step E by the procedure described in Example 1, Step F. NMR {300MHz, CDCI3): 1.35 (s,6H), 1.41 
(s,9H), 1.93 (m,1H), 2.4-2.9 (m,5H), 4.54 (m,1H), 5.19 (br s,1H), 6.73 (m,2H), 6.88 (dt;2,8Hz;1H), 7.19 
(dd;6,eHz;1H), 8.07 (m,1H). FAB-MS: calculated for C20H28FN3O4 393; found 394 (M+H,56%). 

Step G : 3-t-ButoxycarbQnylamino-3-methyl-N-[8-fluoro2,3,4,5-tetrahydro-2-oxo-1-[[2'-(N-triphenyimethy{)- 
tetrazol-5-yl][1,r-biphenyl]-4-yl]methyl-1 H-1-benzazepin-3-yl]-butan'amide 

Prepared from the intermediate obtained in Step F and N-triphenytmethyl-5-[2-(4'-bromomethylbiphen-4- 
yl)] tetrazole by the procedure described in Example 1, Step K. NMR (300MHz, GDCI3): 1.36 (s,3H), 1.37 
(s,3H), 1.42 (s,9H), 1.75 {m,1H), 2.3-2.6 (m,5H), 4.5 (m,2H), 5.25 (m,2H), 6.64 (d,7Hz,1H), 6.8-7.1 (m,11H), 
7.2-7.5 (m,13H), 7,85 (m,1H). 

Step H : 3- Amino-3-methyl-N-[8-fluQro-2,3,4,5-tetrahydro-2-QXQ-1-[[2'-(1H-tetrazok5-yl)[1,V-biphenyl]-4- 
yl]methyi]-1H-1-benzazepin-3-yl]butanamide trifluoroacetate 

Prepared from the intermediate obtained in Step G by the procedure described in. Example 31, Step H. ^\-\ 
NMR (300MHz, CD3OD): 1.40 (s,3H), 1.43 (s,3H), 2.12 (m,1H), 2,3-2.7 (m,5H), 4,41 (dd;8,12Hz;1H). 4.88 
(d,15Hz,1H), 5.34 (d,15Hz,1H), 7.0-7.2 (m,3H), 7.2-7.4 (m,5H), 7.5-7.8 (m,3H). FAB-MS: calculated for 
C29H3oFN702 527; found 528 (M+H, 100%). 

Example 37 

3-Amin o-3-methyl-N-(6-fluoro-2,3,4,5-tetrahydro-2-oxo-1-n2 '-(1H-tetraz ol-5-yl)[1,V-biphenyiH-ynrn^e^ 
thyl]1 H-1-benzazepin-3-yi]-butanamide, trifluoroacetate 

Step A : 4-(2-Fluorophenyl)butyric acid 

Prepared from 4-(2-aminophenyl)butyric acid by the procedure described in Example 36, Step A. ^H NMR 
(300MHz, CDC13): 1.95 (m,2H), 2.39 (t,7Hz,2H), 2.70 (t,7Hz,2H), 6.9-7.3 (m,4H). FAB-MS; calculated for 
C10H11FO2 182; found 182 (M^75%). 

Step B ; 5-Fiuoro-1-tetralone 

Prepared from 4-(2-fluorophenyl)butyric acid by the procedure described in Example 32, Step A. ^H NMR 
(300MHz, CDCI3): 2.10 (m,2H), 2.60 (t,7Hz,2H), 2.88 (t,7Hz,2H), 7.1-7.3 (m,2H), 7.78 (d,8Hz,1 H). EI-MS: cal- 
culated for C^oHgFO 164; found 164 (M^44%). 

Step C : 6-F!uoro-2.3,4,5-tetrahydro^1H-1-benzazepin-2-one 

Prepared from 5-fluoro-1-tetralone by the procedure described in Example 31, Step A. ""H NMR (300MHz, 
CDCy: 2.26 (m,2H), 2.40 (t,6Hz,2H). 2.88 (t,6Hz,2H), 6.83 (d,8Hz,1H), 6.94 (t,8H2,1H), 7.20 (m,1H), 7.75 (br 
s,1H). FAB-MS: calculated for C10H10FNO 179; found 180 (M+H,100%). 

Step D : 3-lodo-6-fluoro-2,3,4,5-tetrahydro-1 H -1-benzazepin-2-one 

Prepared from the intermediate obtained in Step C by the procedure described in Example 31, Step B. ^H 
NMR (300MH2, CDCI3): 2.7-2.9 (m,3H), 2.97 (m,1H), 4.68 (t,8Hz,1H), 6.81 (d,8Hz,1 H), 6.94 (t,8Hz,1H), 7.20 
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(m,1H), 7.83 (brs,1H). 

Step E; 3-A2idQ-6-fluQro-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one 

Prepared from the intermediate obtained in Step D by the procedure described in Example 31, Step C, ''H 
NMR (200MHz, CDCI3): 2.2-2.8 (m,4H), 3.88 (dd;8, 1 2Hz;1 H), 6.85 (d,8Hz,1H), 6.95 (tSHz/lH), 7.22 (m,1H), 
7.27 (brs,1H). 

Step F : 3 -Amino-6-f1uoro-2,3,4,5-tetrahydro-1H-1-benzazepin-2-Gne 

Prepared from the intermediate obtained in Step E by the procedure described in Example 31, Step D. 
NMR (300MHz, CD3OD): 2.22 (m,1H), 2.60 {m,2H), 3.21 (m,1H), 3.85 (dd;8,12Hz;1 H), 6.91 (d,8Hz,1H), 7.02 
(t,8Hz,1H), 7.30 (m,1H). FAB-MS: calculated for C10H11FN2O 194; found 195 (M+H,100%). 

Step G : 3-t-8utQxycarbQnylarnino-3-methyl-N-{6-fjuoro-2,3, 4, 5-tetrahydro- 2-0X0-1 H-1-benzazepin-3-yl]-bu- 
tanamide . ~ 

Prepared from 3-t-butoxycarbonylamino-3-methylbutanoic acid (Example 31, Step E) and the amine ob- 
tained in Step F by the procedure described in Example 1, Step F. NMR. (SOOMHz/CDCU); 1-36 (s,6H), 1.43 
(s,9H). 1.91 (m,1H), 2.4-2.8 (m,3H), 3.18 (m,2H), 4.54 (m,1H), 5.18 (brs,1H), 6.66 (d,7Hz,1 H), 6.81 (d,8Hz,1H), 
6.94 (t,8Hz,1H), 7.18 (m,1H), 7.71 (brs,1H). FAB-MS: calculated for C20H28FN3O4 393; found 394 (M+H,26%).' 

Step H : 3-t-Butoxycarbonylamino-3-methy!-N-[6-fluoro-2,3,4,5-tetrahydro-2-oxo-1-[[2^-(N-triphenylmethyl)- 
tetrazoi-5-yi][1,r-biphenylH-yi]nnethyMH-1-benzazepin-3-yi]-butanamide 

Prepared from the intermediate obtained in Step G and N-triphenylmethyt-5-I2-(4'-bromomethylbiphen-4- 
yi)] tetrazole by the procedure described in Example 1, Step K. ^H NMR (300MHz, CDCI3): 1.38 (s,6H), 1.45 
(s,9H), 1.81 (m,1H), 2.18 (m,1H), 2.4-2.7 (m,3H), 2.89 (dd;7, 14H2;1 H), 4.52 (m,1H), 4.77 (d,15Hz,1H), 5.09 
(d,15Hz,1H), 5.29 (brs,1H), 6.67 (dJHz,1H), 6.9-7.2 (m,12H), 7.2-7.5 (m,13H), 7.85 {m,1H). 

Step I : 3-Amino-3-methyi-N-[6-fluoro-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazal-5-yl)[1,r-b[phenyl]-4- 
• yl]methyi]-1 H-1-benzazepin-3-yl]butanamide, trifluoroacetate 

■ Prepared from the intermediate obtained in Step H by the procedure described in Example 31, Step H. ^H 
NMR (300MHz, GD3OD): 1,32 (s,3H), 1.36 (s,3H), 2.0-2.3 (m,3H), 2.40 (br s,2H), 3.00 (m,1H), 4.35 (m,1H), 
4.87 (d,15Hz,1H), 5.20 (d,15Hz,1 H), 7.00 (m,3H), 7.1-7.4 (m,4H), 7.5-7:7 (m.4H). FAB-MS: calculated for 
C29H3oFN70^ 527; found 528 (M+H, 100%). 

EXAMPLE 38 

3- Amino-3-methyl-N-[1,2,3,4,5,6-hexahydro-2-oxQ~1-[[2'-(1H-tetrazol-5-yl)[1,r-biphenyl]-4-yl]methyi]1H-1- 
benzazocin-3-yi]-butanamide, trifluoroacetate 

Step A : 3-benzyioxycarbonylamino-3-methyi-N-[1,2,3,4,5,6-hexahydro-2-oxo-1H-1-benzazQcin-3-yl]butana- 
mide 



3-A2ido-3,4,5,6-tetrahydro-1-benzazocin-2(1H)-one prepared by the method of Watthey, at al., J. Med. 
Chem., 28, 151 1-1516 (1985)) was reduced to 3-amino-3,4,5,6-tetrahydro-1-benzazocin-2(1 H)-one by the pro- 
cedure described in Example 1, Step A, then coupled with 3-benzyloxycarbony!amino-3-methylbutanoic acid 
(Example 1, Step E) by the procedure described in Example 1, Step F. ^H NMR (2OOMH2, CDCI3): 1-36 (s,6H), 
1 .75 (m,3H), 2.08 (m,1 H), 2.47 (m,3H), 2.80(m,1 H), 4.1 3 (m,1 H), 5.12 (s,2H), 5.79 (s,1 H), 6.86 (d,7H2,1 H), 7.0- 
7.4 (m,8H), 7.90 (s,1H). FAB-MS; calculated for C24H2gN304 423; found 424 (M+H,100%). 

Step B: 3-BenzyloxycarbQnyiamino-3-methyl-N-[1. 2.3,4, 5,6-hexahydro - 2-oxo-1-[[2^-(N-triphenyimethyl )-tet- 
razol-5-yl][1,r-biphenyi]-4-yi]methyi-1H-1-benzazQcin-3-yl]-butanamide 

Prepared from the intennediate obtained in Step A and N-triphenylmethyl-5-[2-(4'-bromomethylbiphen-4- 
yl)] tetrazole by the procedure described in Example 1, Step K. ^H NMR (200MHz, CDCI3): 1,42 (s,6H), 1.72 
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{m,4H), 2.42 (m,4H), 4.16 (m,1H), 4.49 (d,13Hz,1H), 5.10 (s,2H), 5.30 (d,13H2,1H), 5.79 (s,1H), -6.80 
{d,6H2,2H), 6.9-7.6 {m,32H), 7.86 (m,1H). 

Step C : 3-Amino-3-methyl-N-[1,2,3,4,5,6-hexahydro-2-oxo-1-i[2'-(1H-tetrazol-5-yl)[1,r-biphenyl]4-^ 
5 thyi]-1H-1-benzazocin-3-yi]-butanamide, trrfluoroacetate 

The title compound was prepared from the intermediate obtained in Step B by the procedure described in 
Example 1, Step L. NMR(200MHz, CD3OD): 1.28 (s,3H)J.32 {s,3H), 1.44 (m,1H), 1.75 (m,3H), 2.05 (m,1 H), 
2.48 (m,3H), 4.00 (m,1H), 4.64 (d,13Hz,1H), 5.19 (d,13Hz,1H), 6.9-7.4 (m,8H), 7.4-7.7 (m,4H). FAB-MS; cal- 
10 culated for C30H33N7O2 523; found 524 (M+H,100%). 

Example 39 

3-Amino-3-methyl-N-[1,2.3,4-tetrahydro-2-Qxo-1-[[2^-(1H-tetrazol-5-yl)[1,r-biphenyi]-4-yl]methyl]-1H-1-qui^ 
15 nQlin-3-yl]-butanamide, trifluoroacetate 

Step A : 3-Benzyloxycarbonylamino-3-methyl-N-[1,2,3,4-tetrahydro-2-QXO-1H-1-quinolin-3-yl]-butanamide 

Prepared as in Example 1 , Step F from 3-amino-1 ,2,3,4-tetrahydroquinotin-2-one (prepared by the method 
20 of Davis, et ai; Arch, Biochem. Biophys., 102, 48 (1 963)) and 3-benzyloxycarbonytamino-3-methylbutanoic acid 
(Example 1, Step E). NM.R (200MHz, CDCI3): 1.42 (s,6H), 2.68 (s,2H), 2.86 (t,13Hz,1H), 3.00 (m, 1 H), 4.67 
(m,1H), 5.00 (s,2H), 6.9-7,3 (m,9H). FAB-MS: calculated for C22H25N3O4 395; found 396 (M+1,100%). 

Step B: 3-Ben2yloxycarbonylamino-3-methyl-N-[1 ,2,3,4-tetrahydro-2-oxo-1-[[24N-triphenylmethyl)tetrazoi- 
25 5-yi][1 ,V-biphenyl]-4-y[]methyMH-1-quinQiin-3-yi]-butan amide 

Prepared from 3-benzyloxycarbonylamino-3-methyl-N-[1 ,2,3,4-te^rahydro-2-oxo-1H-1-quinolin-3-yl]-bu- 
ta^amide and N-triphenylmethyl-5-[2-{4'-bromomethylbiphen-4-yi)] tetrazole by the procedure described in Ex- 
ample 1, Step K. 1H NMR (200MHz, CD3OD): 1 .41.(s,6H), 2.66 (s,2H), 2.85 (t,11Hz,1H), 3.11 (m,1H), 4.15 
30 (m,1H), 4.97 (d,15Hz,1H), 5.30 (d,15Hz, 1 H). 6.7^7.6, (m,26H), 7.80 (m,iH). 

Step C; 3-Amino-3-methyl-N-[1,2,3,4-tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5-yt)[1,r-biphenyi]-4-yl]methyl]- 
1 H-1 -quinolin-3-yl]-butanamide,. trifluoroacetate 

35 The title compound was prepared from the intermediate obtained in Step B by the procedure described in 

Example 1 , Step L. NMR (200MHz, CD3OD): 1 .50 (s,3H), 1.52 (s,3H), 2.66 (m,2K), 3.1 6 (m,2H), 4.84 (m,1 H), 
5.17 (d,11Hz,1H), 5.39 (d,11Hz,1H), 7.0-7.4 (m,8H), 7.57 (m.4H). FAB-MS: calculated for C2BH29N7O2 495; 
found 496 (M+H, 100%). 

40 lExample 40 

3-Benzy[amino-3-methyl-NT2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,r-biphenyl]-4-yl]methyl]1H- 
1-benzazepm-3(R)-yl]-butanamide, trifluoroacetate 

45 The title compound was prepared from 3-amino-3-methy!-N-[2, 3,4, 5-tetrahydro-2-oxo-1-[[2'-(1 H-tetrazol- 

5-yl)[1,1'-biphenyl]-4-yi]methyl]-1H-1benzazepin-3(R)-yl]-butanamide trifluoroacetate(Example I) and benzal- 
dehyde by the procedure described in Example 18. NMR (200MH2, CD3OD): 1 .42 (s,3H), 1 .46 (s,3H), 2,0- 
2.6 (m,4H), 2.69 (br s,2H), 4.12 (s,2H), 4.37 (dd;8,12Hz;1 H). 4.90 (d,15Hz,1H), 5.18 (d,15Hz,1H), 6.97 
(d,8Hz,2H), 7.1-7.7 (m,15H). FAB-MS; calculated for C36H37N7O2 599; found 600 (M + H,100%). 

50 ■ . 

Example 41 

3-lsobutylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-QXO-1-[[2'-(1H-tetrazol-5-yl)[1,1'-biphenyll-4-yl]methyi]1H- 
1-benzazepin-3(R)-yl]-butanamide, trifiuoroacetate 

55 

The title compound was prepared from 3-amino-3-methy!-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H-tetrazol- 
5-yl)[1,1'-biphenyl]-4-yl]methyl]-1H~1-benzazepin-3(R)-yl]-butanamide trifluoroacetate (Example 1) and isobu- 
tyraldehyde by the procedure described in Example 18. NMR (200MHz, CD3OD); 0.99 (d,8Hz,3H), 1.00 
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(d,8H2,3H), 1.35 (s,3H), 1.39 (s,3H), 1.8-2.6 (m,7H), 2.81 (d,7Hz,2H), 4.32 (dd;8, 12Hz;1 H), 4.92 (d,15H2,1H), 
5.14 (d,15HzJH), 7.00 (d,8Hz,2H), 7.1-7,4 {m,6H), 7.5-7.7 (m,4.H). FAB-MS: calculated for C33H39N7O2 565,- 
found 566 (M+H, 100%). 

5 Example 42 

3-Propylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo~1-[[2-(1 H-t etrazQl-5-yl)[1,1-biphenyn^^^ 
ben2azepin-3(R)-yll-butanamide, trifluoroacetate 

10 The title compound was prepared from 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H-tetrazol- 

5-yl)[1,1-biphenyiH-yl]methvl]-1H-1-ben2a2epin-3{R):yl]-butanamide trifluoroacetate (Example 1) and pro- 
pionaldehyde by the procedure described in Example 18. NMR (2OOMH2, CD3OD): 0.97 (t,8Hz,3H), 1.32 
(s,3H), 1.36 (S.3H), 1.65 (m,2H), 2.0-2.6 (m,8H), 2.93 (t,7Hz,2H), 4.33 (dd;7,11 H2;1 H), 4.89 (d,15Hz, 1 H)', 5,18 
(d,15Hz,1H), 6.99 (d,8Hz,2H), 7.10-7.35 (m,6H), 7,45-7.65 (m,4H). FAB-MS; calculated for G32H37N7O2 551; 

15 found 552 (M+H, 73%). 

Example 43 

3-(Cyclopropylmethyi)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-QXO-.1-[[2^-(1H-tetrazol-5-yi)[1.r-biphenyl]4- 
^0 yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

The title compound was prepared from 3-am'ino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H-tetrazol- 
5-yl)[1,1-biphenyl]-4-yl]methyl]-1H-1-benza2epin-3(R)-yl]-butanamide trifluoroacetate (Example 1) and cycio- 
propanecarboxaldehyde by the procedure described in Example 18. '^H NMR (200MHz, CD3OD): 0.37 {m,2H), 
25 0.65 (m,2H), 1.00 (m,1H), 1.34 (s,3H), 1.36 (s,3H), 2.0-2.6 (m,6H), 2.88 (d,7H2,2H), 4.33 (dd;7J1 Hz;1 H), 4.89 
(d,15H2,1H), 5.18 (d,15H2,1H), 7.01 (d,8H2,2H), 7.15-7.35 (m,6H), 7.46-7.70 (m,4H). FAB-MS; calculated for 
C33H37N7O2 563; found 564 (M+H, 100%). 

Example 44 

30 . ' 

3-(Cyclohexylmethyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazo[-5-yl)[1,V-biphenyl]-4 - 
yl]methyl]-1H-1-ben2azepin-3(R)-yl]-butanamide, trifluoroacetate ' 

The title compound was prepared from 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-(-[[2'-(1 H-tetrazoK 
35 5-yl)[1,1'-biphenyl]-4-yl]methyf]-1H-1-benza2epin-3(R)-yl]-butanamide trifluoroacetate (Example 1)andcyclo- 
hexanecarboxaidehyde by the procedure described in Example 1 8. ^H NMR (2OOMH2, CD3OD): 0.8-1 .4 (m,6H), 
1.33 (s,3H), 1.37 (s,3H), 1.5-1.9 (m,5H), 2.0-2.6 (m,6H), 2.80 (d,7H2,2H), 4.32 (dd;8,12H2;1H), 4.92 
(d,15Hz,1H), 5.14 (d,15H2,1H), 7.00 {d„8H2,2H), 7.10-7.35 (m,6H), 7.45-7.70 (m,4H). FAB-MS: calculated for 
C36H43N7O2 605; found 606 (M+H, 100%). ■ 

40 

Example 45 

3-(4-hydroxyben2yl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yl)[1,r-bipheny!]4- 
yl]methyl]-1H-1-ben2a2ep[n-3(R)-y!]-butanamide, trifluoroacetate 

45 

Step A ; 3-(4-ben2yloxybenzyl)amino-3-methyl-N-[2,3;4.5-tetrahydro-2-oxo-1-[[2^-(1Htetrazol-5-yi)-[1,1-bi- 
phenyi]-4-yl]methyl]-1H-1-ben2a2epin-3(R)-yl]-butanamide, trifluoroacetate 

Prepared from 3~amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yl)[1 ,1'-biphenyl]-4- 
50 yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide trifluoroacetate (Example 1) and 4-benzyloxybenzaldehyde 
by the procedure described in Example 18. ^H NMR (200MHz, CD3OD): 1.32 (s,3H), 1.35 (s,3H), 2.0-2.7 
(m,6H), 4.10 (s,2H), 4.36 (dd;8,12Hz;1H), 4.91 (d,15Hz,1H), 5.02 (s,2H), 5.09 (d,15Hz,1H), 6.98 (d,8Hz,6H), 
7.1-7.6 (m,15H). FAB-MS: calculated for C43H43N7O3 705; found 706 (M+H,100%). 

55 Step B : 3-(4-HydrQxyben2y!)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-Qxo-1-[.[2'-(1H-tetrazol-5-yl)[1.r-biphe- 
nyi]-4-yl]methyl]-1H-1-ben2azepin-3(R)-y!]-butanamide, trifluoroacetate 

The intermediate obtained in Step A {14.6mg, 0.01 8mmol) dissolved in 1.5mL of methanol was hydrogen- 
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ated at room temperature and one atmosphere over 10mg of 10% Pd/C for 2 hours. The reaction mixture was 
filtered through Celite and the filtrate concentrated under vacuum. The residue was purified by reverse phase 
HPLC on C-18 eluting with methanol/0.1% aqueous trifiuoroacetic acid (linear gradient: 60% methanol in- 
creased to 75% methanol over 10 minutes) to afford 8.1 mg (0.01 1mmol, 62%) of the title compound. ''H NMR 
5 (200MHz, CD3OD): 1.40 (s,3H), 1.44 (s,3H), 2.0-2.7 (m,6H), 4.08 (s,2H), 4.36 (m,1H), 4.87 (d,15Hz,1H), 5.20 
(d,15Hz,1H), 6.78 (d,8Hz,2H), 6.96 (d,8H2,2H), 7.1-7.7 (m,12H). FAB-MS: calculated for C36H37N7O3 615; 
found 616 (M+H,46%), 

Example 46 

10 

3-Amino-3-methyl-N-[3,4-dihydro-4-oxo-5-[[2'-(1H-tetrazol-5-yl)[1,Vrbiphenyl]-4-yl]methyl]-1,5-benzothiaze- 
pin-3(S)-yl]-butanamide, trifluoroacetate 

Step A; 3-t-Butoxycarbonylamino-3-methyl-N-[3,4-dihydro-4-oxo-1 ,5-benzothiazepin-3(S)-yl]butanamide 

15 

Prepared from 3(S)-amino-3,4-dihydro-1,5-benzothiazepin-4(5H)-one (prepared from D-cysteine (S-cys- 
telne) by the method of Slade, et al, J. Med. Chem., 28, 1517-1521 (1985)) and 3-t-butoxycarbonyl-amino-3- 
methylbutanoic acid (Example 31, Step E) by the procedure described in Example 1, Step F. ''H NMR (200MHz, 
CDGI3); 1.38 (s,6H), 1.45 (s,9H), 2.32 (d,10Hz,1H), 2.50 (d,14Hz,1H), 2.70 (d,14Hz,1H), 2.92 (t,11 Hz,1H), 3.93 
20 (dd;7,1 1Hz;1H), 4.76 (m,1H), 7.02 (d,8Hz,1H), 7.1-7.3 (m,2H), 7.40 (t,8H2,1H), 7.66 (d,7Hz,1H), 8.23 (brs,1H). 
FAB-MS: calculated for Ci9H27N304S 393; found 394 (M+H,36%). 

Step B : 3-t-Butoxycarbonylamino-3-methyl-N-[3,4-dihydro-4-oxo-5-[[2'-(N-triphenylmethyl)-tetrazol-5- 
y!][1,1'-biphenyl]-4-yl]methyl]-1 ,5-benzothiazepin-3(S)-yl]-b utanamide 

25 . . 

Prepared from the intennediate obtained in Step A and N-triphenylmethyl-5-[2-(4'-bromomethylbiphen-4- 
yl)] tetrazole by the procedure described in Example 1 , Step K, NMR (200MHz, CD3OD): 1 .32 (s,6H), 1 .39 
(s,9H), 2.26 (d,7Hz,1H), 2,47 (d,14Hz,1H), 2.63 (d,14Hz,1H), 3.01 (t,11Hz,1H), 3.60 (dd;7.1 1Hz;1H), 4.76 
(dd;7,11Hz;1H), 5.05 (brs,2H), 6.9-7.6 (m,26H), 7.80 (m,1 H). FAB-MS (Li^ spike): calculated for C52H51 N7O4S 
30 870; found 876 (M+Li, 100%). 

Step C : 3-AminQ-3-methyi-N-[3,4-dihydro-4-oxo-5-[[2^-(1 H -tetrazol-5-yl)[1 ,1 ^-biphenyl]-4-yl]methyl]-1 ,5-ben- 
zothiazepin-3(S)-yl]-butanamide, trifluoroacetate . 

35 The title compound was prepared from the intermediate obtained in Step B by the procedure described in 

Example 31, Step H. NMR(200MHz, CD3OD): 1,38 (s,3H), 1.40 (s,3H), 2.55 (brs,2H), 3.09 (t,1 1Hz,1H), 3.64 
(dd;7J1H2;1H), 4.65 (dd;7,11 Hz;1 H), 5.07 (d,15Hz,iH), 5,24 (d,15Hz,1H). 7.06 (d,8Hz,2H), 7,3-7.7 (m,10H). 
FAB-MS: calculated for C28H29N7O2S 527; found 528 (M+H,100%). 

40 Example 47 

3-Amino-3-methyi-N-[3,4-dihydro-1,1,4-trioxo-5-[[2'-(1H-tetrazol-5-yl)[1,i^-biphenyl]-4-yl]methyl]-1 ,5-benzo- 
thiazepin-3(S)-yl]-butanamide, trifluoroacetate 

45 Step A : 3-t-ButGxycarbonylamino-3-methyl-N-[3,4-dihydro-1,1 ,4-trioxo-1 ,5-benzothiazepin-3(S)-yl]-butana- 
mide 



To a solution of 88mg (0.22mmol) of 3-t-butoxycarbonyiamino-3-methyl-N-[3,4-dihydro-4-oxo-1,5-benzo- 
thiazepin-3(S)-yl]-butanamide (Example 46, Step A) in 2mL of dry methylene chloride under nitrogen was add- 

50 ed 38mg of solid sodium bicarbonate (0.44mmoi, 2eq) followed by 106mg of 80% m-chloroperbenzoic acid 
(86mg mCPBA, 0.49mmol, 2.2eq). The mixture was stirred at room temperature for 3 hours.then concentrated 
under vacuum. The residue was chromatographed on silica, eluting with ethyl acetate/hexane (7:3). The chro- 
matographed material was redissolved in 50mL of ethyl acetate, washed with 1:1 saturated aqueous sodium 
chloride/saturated aqueous potassium carbonate, then brine, dried over magnesium sulfate, filtered and evapo- 

55 rated under vacuum to afford 86mg (0.20mmol, 91 %) of the product, NMR (2OOMH2, CDCI3): 1 .36 (s,3H), 
1.38 (s,3H), 1.45 (s,9H), 2.51 (d,13Hz,1 H), 2.83 (d,13Hz,1H), 3.58 (dd;12,14Hz;1 H), 4.33 (dd;8,14Hz;1 H), 4.90 
(m,2H), 7.30 (m,2H), 7.46 (t,8Hz,1H), 7.70 (t,8Hz,1H), 8.07 (d,8Hz,1H), 8.70 (brs,1H). FAB-MS: calculated for 
C19H27N3O6S 425; found 426 (M+H,32%). 
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Step B : 3-t-Buto>:ycarbo n ylamino-3-methy[-N-[3,4-dihydro-1 J, 4-triQ)(o-5-[[2'-(N4riphenyl methyl 
yi][1,1'-biphenyl]-4-yi]-methyl]-1,5-benzothia2epin-3(S)^yl]~butanamide 

Prepared from the intermediate obtained in Step A and N-triphenylmethyi-5-[2-(4'-bromomethyl-biphen-4- 
5 yi)] tetrazoie by the procedure described in Example 1, Step K. NMR (200MHz, CDCI3): 1.35 (s,3H), 1.37 
(s,3H), 1.47 (s,9H), 2.45 (d,13Hz,1H), 2.81 (d,13Hz,1H), 3.40 (dd;1 1,14Hz,1H), 4.18 (m,3H), 4.80 (m',2H)', 5.65 
{d,15Hz,1H), 6.9-7.6 (m,25H), 7.95 (m,2H). FAB-MS (Lr spike): calculated for C52H51N7O6S 902" found 909 
(M+Li,100%). 

10 Step C : 3-Amtno-3-methyi-N-[3,4-dihydrQ-1,1,4-trioxo-5-[[2^-(1H4etrazcl-5-yl)[1 J^biphenyl]-4-yl]methyl]- 
1 ,5-benzothiazepin-3(S)-yl]-butanamide, trifluoroacetate 

Prepared from the intermediate obtained in Step B by the procedure described in Example 31. Step H. ""H 
NMR (200MHz, CD3OD): 1.32 (br s,6H). 2.51 (br s.2H), 3.64 (dd;12,14Hz,1H), 3.98 (dd;8.14;1 H). 4.54 
15 {d,16Hz.1H), 4.78 {m,1H), 5.43 (d,16Hz,1H), 7.08 (d,8Hz,2H), 7.30 (m,3H), 7.5-7.8 (m,6H), 8.00 (d,8Hz,1H). 
FAB-MS: calculated for C28H29l^704S 559; found 560 (M+H, 100%). 

Example 48 

3-Amino-3-methyl-N-[3,4-dihydro-1 ,4-dioxo-5-[[2'-(1 H-tetrazol-5-yl)[1 ,r-biphenyl]-4-yl]methyl]-1 ,5-benzo- 
thiazepin-3(S)-yl]-butanamide, trifluoroacetate [diastereomer A] 

Step A : 3-t-Butoxycarbonylamino-3-methyl-N-[3,4-dihydro-1,4-dioxo-1,5-benzothiazepin-3(S)-y l]-butana- 
mtde, diastereomers A and B " 

25 , 

A solution of 179mg (0.46mmol) of 3-t-butoxycarbonylamino-3-methyl-N-[3,4-dihydro-4-Qxo-1 ,5-benzo- 
thiazepin-3(S)-y!]-butanamide (Example 46, Step A) in 4.5mL of methanol/water (5:1) was treated with 102mg 
(0.48mmol, 1 .05eq) of sodium periodate and stirred at room temperature for 48 hours. The reaction mixture 
was filtered and the filtrate concentrated under vacuum. The residue was redissolved in chloroform, dried over 

30 potassium carbonate, filtered and concentrated under vacuum. Purification by flash chromatography on silica, 
eluting with ethyl acetate, afforded 47mg (0.12mmol, 25%) of the less polar, minor diastereomer A in addition 
to 1 05mg (0.26mmol, 56%) of the more polar, major diastereomer B. 

NMR (diastereomer A; 200MHz, CDCI3): 1.37 (s,3H), 1.38 (s,3H), 1.45 (s,9H), 2.51 (d,13Hz,1H), 2.79 
(d,13Hz,1H), 3,80 (m,2H), 4.78 (m,1H), 4.95 (br s,1H), 7.14 (m,2H), 7.59 (m,2H), 7.93 (m,1H), 8.18 (br s,1H). 

35 FAB-MS: calculated for C19H27N3O5S 409; found 410 (M+H,29%). 

, Step B : 3-t-ButoxycarbQnylamino-3-methyl-N-[3,4-dihydro-1,4-diQxo-5-[[2^-(N-triphenylmethyl)-tetrazol-5- 
yl][1,1'-biphenyi]-4-yl]methyl]-1,5-benzothiazepin-3(S)-yl)~butanamide, diastereomer A 

40 Prepared from diastereomer A obtained in Step A and N-triphenylmethyl-5-[2-(4'-bromomethylbiphen-4- 

,yl)] tetrazoie by the procedure described in Example .1, Step K. NMR (200MHz, CDCI3): 1.35 (s,3H), 1.36 
(s,3H), 1.44 (s,9H), 2.45 (d,13Hz,1H), 2.72 (dJ3Hz,1H), 3.61 (m,2H), 4.63 (m,1H), 4.86 (m,2H), 6.9-7:6 
(m,25H), 7.81 (m,1H), 7,90 (m,1H). FAB-MS (Lr spike): calculated for C52H51N7O5S 886; found 893 
(M+Li,95%). 

45 

Step C : 3-Amino-3-methyl-N-[3,4-dihydro-1,4-dioxo-5-[[2'-(1H-tetrazol-5-yl)[1,1'-biphenyl]-4-yl]-methyl]-1,5- 
benzothiazepin-3(S)-yl]-butanamide, trifluoroacetate diastereomer A 

The title compound was prepared from the intermediate obtained in Step B by the procedure described in 
50 Example 31, Step H. NMR (200MHz, CD3OD); 1.32 (br s,6H), 2.51 (br s,2H), 3.32 (dd;8,11Hz;1H), 3.95 
(t,11Hz,1H), 4.55 (dd;8,11 Hz;1H), 4.85 (d,15Hz,1H), 5.22 (d,15Hz,1H), 7.01 (d,8Hz,2H), 7.17 (d,8Hz,2H), 7,4- 
7.8 (m,8H). FAB-MS: calculated for C2eH2gN703S 543; found 544 (M+H,1 00%). 
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Example 49 

3-Amino-3-methyl-N-[3,4-dihydro-1,4-dio;<o-5~[[2^-(1H-tetr3zoi-5-yl)[1,r-biphen^^ 
thiazepin-3(S)-yl]-butanamide, trifluoroacetate [diastereomer B] 

5 . 

Step A : 3-t-Butoxycarbonylamino-3-methyl-N-[3,4-dihydrQ-1,4-dioxo-1,5-benzothtazepin-3(S)-yl]-butana- 
mide, diastereomer B 

Prepared from 3-t-butoxycarbonyiamino-3-methyl-N-[3,4-dihydro-4-oxo-1 ,5-ben2othiazepin-3(S)-yl]-bu- 
10 tanamide (Example 46, Step A) by the procedure described in Example 48, Step A. ""H NMR (diastereomer B; 
200MHz, CDCia): 1.37 (s,3H), 1.38 (s,3H), 1.44 (s,9H). 2.48 (d,14H2,1H), 2.68 (d,14Hz,1H), 3.30 
(dd;11,15Hz;1H), 4.14 (dd;8,15Hz;1H), 4.86 (m,1H), 7.1 (d,8Hz,1H), 7.25 (m.lH), 7.41 {m,1H), 7.55 (m.lH), 
8.81 (brs,1H). FAB-MS: calculated for CigH27N305S 409; found 410 (M+H, 38%). 

15 Step B : 3-t-Butoxycarbonylamino-3-methyl-N-[3,4-dihydrQ-1 ,4-dioxo-5-[[2'-(N-triphenylmethyl)- tetrazol-5- 
yi][1,1'-biphenyl]-4-yl]methyl]-.1,5-benzothia2epin-3(S)-yi]-butanamid e, diastereomer B 

Prepared from the intermediate obtained in Step A and N-triphenylmethyl-5-[2-(4'-bromomethyibiphen-4- 
y!)] tetrazole by the procedure described in Example 1 , Step K. NMR (200MHz, CDCI3): 1.38 (s,6H), 1.45 
20 (s,9H), 2.50 (d,14Hz,1H),2.72 (d,14Hz,1H), 3.10 (dd;10,15Hz;1H), 4-05 {m,2H), 4.85 (m,1H), 5.08'(br s,1 H), 
.5.68 (d,15Hz,1,H), 6.9-7.5 (m,26H), 7.92 (m,1H). FAB-MS (Li" spike): calculated for C52H51N7O5S 886; found 
893 (M+Li,64%). 

Step C : 3-Amino-3-rT^ethyl-N-[3,4-dihydro-1,4-dioxo--5-[[2^-(1H-tetrazol-5-yl)[1.r-biphenyl]-4-yl]-methyl]-1,5- 
25 ben20thiazepin-3(S)-yl]-butanamide, trifluoroacetate, [diastereomer B] 

The title compound was prepared from the intermediate obtained in Step B by the procedure described in 
Example 31, Step H. NMR (200MH2, CD3OD): 1.33 (brs,6H), 2.53 (br s,2H), 3.29 (dd;1 1 ,14H2;1 H), 3.89 
(dd;7,14;1H), 4,48 (d,16H2,1H), 4.82 (m,1H), 5.33 (d,16Hz,1H), 7.0-7.7 (m,12H). FAB-MS: calculated for 
30 C28H29N7O3S 543; found 544 (M+H, 100%). 

Example 50 

3-Amino-3-methyl-N-[3,4-dihydro-3-oxo-4-[ [2'-(1 H-tetra2oi-5-yl)[1 ,1 '-biphenyl]-4-yi]methyn-2H-1 .4-benzo- 
35 thiazepin-2-yi]-butanamide, mono(trifluQroacetate) 

Step A : 2-Amino-3,4-dihydro-3-oxo-2H-1,4-benzothiazine 

Anhydrous ommonia gas was bubbled for one hour through a suspension of SOOmg (2.5mmol) of 2-chloro- 
40 , 3,4-dihydro-3-oxo-2H-1,4-benzothiazine (prepared by the method of Worley, et al; J. Org. Chem., 40, 1731- 
1734 (1975)) in 5mL of methylene chloride. The mixture was filtered through Celite and the filtrate evaporated 
under vacuum. The residue was triturated with 20mL of chloroform, filtered and the filtrate evaporated under 
vacuum. Purification by flash chromatography on silica, eluting with ethyl acetate, afforded 185mg (I.Ommol, 
41%) of the product. NMR (200MHz, CDCI3); 2.00 (brs,2H), 4.68 (brs,1H), 6,9-7.4 (m,4H), 9.05 (brs.lH). 
45 FAB-MS: calculated for CsHaNjOS 180; found 181 (M+H,54%). 

Step B : 3-t-Butoxycarbonylamino-3-methyl-N-[3,4-dihydro-3-Qxo-2H-1 ,4-ben2othia2in-2-yl]-butanamide 

Prepared from 2-amino-3,4-dihydro-3-oxo-2H-1,4-ben2othia2ine (Step A) and 3-t-butoxycarbonylamino- 
50 3-methylbutanoic acid (Example 31, Step E) by the procedure described in Example 1, Step F. ''H NMR 
(200MHz, CD3OD): 1.26 (s,6H), 1.36 (s,9H), 2.47 (d,13H2,1H), 2.57 (d,13Hz,1H), 5.52 (br s,1H), 6.31 (brs,1H), 
7.00 (m,2H), 7.22 (m,2H). FAB-MS: calculated for Ci8H25N304S 379; found 380 (M+H,26%). 

Step C : 3-t-ButoxycarbQnylamino-3-methyl-N-[3,4-dihydro-3-oxo-4-[[2'-(N-triphenyimethyl)-tetrazol-5- 
55 yl][1,V-biphenyl]-4-yl]methyl]-2H-1,4-benzothiazin-2-yl]-butanamide 

Prepared from the intennediate obtained in Step B and N-triphenylmethyl-5-[2-{4'-bromomethylbiphen-4- 
yl)] tetra20le by the procedure described in Example 1, Step K. NMR (200MHz, CDC!3): -1.40 (s,6H), 1.42 
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{s,9H), 2.53 (d,14Hz,1H), 2.92 (d,14H2,1 H), 4.86 (d,16Hz,1H), 4.92 (d,8H2,1H), 5.29 {d,16H2,1H), 5.49 
(d,8Hz,1H), 6.85-7.50 (m,26H), 7.92 (m,1H). 

Step D : 3-Amino-3-methyi~N-[3,4-dihydro-3-oxQ-4-[[2'-(1H-tetrazol-5-yl)[1 J'-biphenyl]-4-yl]methyn 
5 benzothiazin-2-y!]-butanamide, trifluoroa estate 

The title compound was prepared from the intermediate obtained in Step C by the procedure described in 
Example 31, Step H. NMR (200MH2, CD3OD): 1.40 (s,6H), 2.62 (s,2H), 5.34 (s,2H), 5.73 (s,1H), 7.0-7.7 
(m,12H). FAB-MS: calculated for C27H27N7O2S 513; found 514 {M+H,100%). 

10 

Example 51 

3-AminQ-3-methyi-N-[2,3/,5-tetrahydrQ-2-oxo-1-[2-phenylethyl]-1 H-1-benzazepin-3-yl]-butanamide, trifluor- 
oacetate 

Step A 3-BenzylQxycarbonylamino~3-methyl-N-[2,3,4,5-tetrahydro-2-Qxo-1H-1-benzazepin-3-yl]-butanamide 

Prepared from 3-amino-2,3,4,5-tetrahydro-1 H[1]benzazepin-2-one (Example 1, Step A) and 3-benzylox- 
ycarbonylamino-3-methylbutanoic acid (Example 1, Step E) by the procedure described in Example 1, Step F. 
20 1H NMR (200MHz, CDCI3): 1.38 (s,3H), 1,39 (s,3H), 1.82 (m,1H), 2.52 (s,2H), 2.5-3.0 (m,3H),4.51 (m,1H), 5.07 
(br s,2H), 5.58 (brs,1H), 6.68 (d.7Hz,1 H), 6.96 (d,8Hz,1H), 7.1-7.4 (m,8H), 7.62 (brs.lH). FAB-MS: calculated 
for C23H27N3O4 409; found 410 (M+H,100%). 

Step B 3-Benzyloxycarbonylamino-3-methyl-N-[2,3,4,54etrahydrQ-2-QXO-1-[2-phenylethyl]-1H-1-benzaze- 
25 pin-3-yl]-butanamide 

Prepared from the intermediate obtained in Step A and 2-phenethy! bromide by the procedure described 
in Example 3, Step A. NMR (200MHz, CDCI3): 1.37 (s,6H), 1.68 (m,2H), 2.50 (m,4H), 2.7-3.0 (m,2H), 3.70 
(m,1H), 4.48 (m,2H), 5.05 (s,2H),,5.66 (s,1H), 6.99 (m,1H), 7.0-7.4 (m,14H). FAB-MS: calculated for 
30 C31H35N3O4 513; found 514 (M+H, 100%). 

Step C 3-amino-3-methyl-N-[2,3,4,5-te.trahydrQ-2-QXQ-1-[2-phenylethy[]-lH-1-benzazepin-3-yl]butanamide, 
trifluoroacetate 

35 The title compound was prepared from the intermediate obtained in Step B by the procedure described in 

Example 3, Step B NMR (2OOMH2, CD3OD): 1.34 (s,3H), 1.42 (s,3H), 2.0-2.4 {m,1H), 2.58 (m,3H), 2.85 
(m,2H), 3.90 (m,1H), 4.58 (m,1H), 4.90 (d,15Hz,1H), 5.0 (m,1H), 5.15 (d,15Hz,1H), 7.0-7.5 (m,9H). FAB-MS: 
calculated for C23H29N3O2 379; found 380 (M+1, 100%). 

40 Example 52 

3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[3-phenyipropyi]-1H-1-benzazepin-3-yl]-butanamide, tri- 
fluoroacetate 

45 Step A 3-Benzyloxycarbonylamino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1 -[3-ph6nyipropyl]-1 H-1-benzaze- 
pin-3-yl]-butanamide 

Prepared from 3-benzyloxycarbonylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1 H-1 -benzazepin-3-yl]- 
butanamide (Example 51 , Step A) and 3-phenylpropyl bromide by the procedure described in Example 3, Step 
50 A. 1H NMR (200MH2, CDCI3): 1.38 (s,6H), 1.82 (m,4H), 2.4-2.9 (m,7H). 3.45 (m,1H), 4.36 (m,1H), 5.02 (s,2H), 
5.64 (s,1H), 6.69 (d,8Hz,1H), 6.9-7.4 (m,14H). FAB-MS: calculated for C32H37N3O4 527; found 528 
(M+H,100%). 

Step B 3-Amino-3-methyl-N-[2,3,4,54etrahydro-2-oxo-1-[3-phenylprQpyl]-1H-1-benzazepin-3-yl]butana- 
55 mide, trifluoroacetate 

The .title compound was prepared from the intermediate obtained in Step A by the procedure described in 
Example 3, StepB. NMR (200MHz. CD3OD): 1.21 (s.6H).. 1.7-2.1 (m.2H). 2.1-2.4 (m,2H), 2.5-2.9 (m.6H). 
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3.46 (m,1H). 4.37 (m.2H), 6.9-7.3 (m.9H). FAB-MS: calculated for C24H31N3O2 393; found 394 (M+1,100^%). 
Example 53 

5 4-Amino-4-methyl-N-[2.3,4,54etrahydro-2-oxo-1-[[2'(1H-tetra20l-5-yl)[1J^-biphenylH^ 
za2epin-3-y!]-pentanamide, tn'fluoroacetate 

■ Step A : 3-Amino-2,3,4,5-tetrahydro-1-[[2^-(1H-tetrazol-5-.yl)[1,r-biphenyi]-4-yl]methyi]-^ 
one, hydrochloride 

10 

Prepared from 3-amino-2, 3, 4, 5-tetrahydro-1H-1-benzazepin-2-one (Example 1, Step A) by the procedures 
described in Example 4, Steps A, B and C. NMR (200MH2, CD3OD): 2,17 (m.lH), 2.3-2.6 (m,3H), 3.80 
(dd;8,12H2;1H), 4.78 (d,15Hz,1H), 5.38 (d.lSHz.lH), 6.95 (d,8H2,2H), 7.17 (d,8Hz,2H), 7.28 (m,2H), 7.38 
(m,2H), 7.5-7.7 {m,4H). FAB-MS: calc. for C24H22N6O 410; found 411 (M+H, 100%). , " 

Step B : 4-Benzyloxycarbonyl3mino-4-methylpentanotc acid 

Prepared from 2,2-dlmethylglutaric acid by the procedures described in Example 1, Steps C, D and E. ""H 
NMR (200MHz, CDCI3); 1.29 (s,6H), 2.02 (t,6Hz,2H), 2.34 (t,6H2,2H), 5.06 (s,2H), 7.34 (s,5H), 10.5 (br s,1 H). 

20 

Step C : 4-Benzyloxycarbonylamino-4-methyl-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2^-(1H-tetrazol-5-yl)-[1,r-bi- 
phenyl]-4-yl]methyl-1 H-benzazepin-3-yl]-pentanamide 

Prepared from the intemiediates obtained in Steps A and B by the procedure described in Exampie-4, Step 
25 D. NMR (200MHz, CD3OD): 1.30 (s,6H), 1.9-2.6 (m,8H),4.38 (m,1H), 4.86 (d,13Hz,1H), 4.98 (s,2H), 5.16 
(d,13Hz,1 H), 6.97 (d,8H2,2H), 7.1-7.3 (m,1 1 H), 7.4-7.7 (m,4H). FAB-MS: calculated for C38H39N7O4 657; found 
658 (M+H.20%). 

Step D : 4-Amino-4-methyl-N-[2,3,4,5-tetrahydrQ-2-oxQ-1-[[2'-(1H-tetra2ol-5-yl)[1,r-biphenyl]-4-yl]methy(]- 
30 1 H-1-benzazepin-3-yl]-pentanamide, trifluoroacetate 

The title compound was prepared from the intermediate obtained in Step C by the procedure described in 
Example 1. Step H. ^H NMR (200MHz, CD3OD): 1.29 (s,3H), 1.31 (s,3H), 1.8-2.6 (m,8H), 4.29 (dd;8,1 2Hz;1 H), 
4.94 (d,13Hz,1H), 5.16 (dJ3H2,1H), 6.99 (d,8Hz,2H), 7.1-7,3 (m,6H), 7.4-7.7 (m.4H). FAB-MS: calculated for 
35 C30H33N7O2 523; found 524 (M+H,100%) 

Example 54 

Piperidine-N^-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,V-biphenyl]-4-yl]methyi]-1H-1-benzazepin- 
^0 3-yl]-4-carboxamide, trifluoroacetate 

Step A : N-(t-Butoxycarbonyl)piperidine-4-carboxytic acid 

To a suspension of I.Og (7.74mmol) of piperidine-4-carboxylic acid in 20niL of methylene chloride at room 
45 temperature was added 1 .13mL of triethyiamine (0.82g, 8. 1 mmol, 1.05eq) followed by 1.87mL of di-t-butyl-di- 
carbonate (1.77g, S.lmmol, I.OSeq). The mixture was stirred at room temperature for 48 hours then concen- 
trated under vacuum. The residue was redissolved in ethyl acetate and the solution washed with 5% citric acid 
and brine, then dried over magnesium sulfate, filtered and evaporated under vacuum to afford 1 .75g (7.63mmol, 
98%) of the product. ^H NMR (200MHz, CD3OD): 1.42 (s,9H), 1.50 (m,2H), 1.84 (m,2H), 2.46 (m,1H), 2.86 
50- (t,9Hz,2H). 3.91 (t,3Hz,1H), 3.98 (t,3Hz,1H). FAB-MS: calculated for tHi9N04 229; found 230 (M+HJ7%). 

Step B : N-(t-butoxycarbonyl)piperidine-N^-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazoi-5-yl)[1,r-biphenyl]-4- 
yl]methyl]-1H-1-benzazepin-3-yl]-piperidine-4-carboxamide 

55 Prepared from N-(t-butoxycarbonyl)piperidine-4-carboxylic acid and 3-amino-1,3,4,5-tetrahydro-1-[[2'- 

(1H-tetrazol-5-yi)[1,1'-biphenyl]-4-yl]methyl]-2H-1-benzazepin-2-one hydrochloride (Example 53, Step A) by 
the procedure described in Example 4, Step D. ^H NMR (200MHz, CD3OD): 1.42 (s,9H), 1.4-2.9 (m,11H), 4.05 
(m,3H),-4.30 (m,1H), 4.81 {d,15Hz,1H), 5.22 (d,15Hz,1H), 6.98 (d,8Hz,2H), 7.1-7.3 (m,6H), 7.4-7.7 (m,4H). 
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FAB-MS; caicuiated for C35H39N7O4 621; found 622 (M+H,7%). 

Step C : Piperidine-N'-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetra2o[-5-y!)[1 J^-bipheny[]-4-yl> 
benzazepin-3-yi]-4-carboxamide, trifluoroacetate 

The title compound was prepared from the intermediate obtained in Step B by the procedure described in 
Example 31, Step H. NMR (200MHz, CD3OD): 1.7-2.7 (m,8H), 3.00 (m,3H), 3.38 (m,2H), 4.31 
(dd;8,12Hz;1H), 4.86 {d,15Hz,1 H), 5.20 (d,15H2,1H), 6.99 (d,8Hz,2H), 7,1-7.4 (m,6H), 7.4-7.7 (m,4H). FAB- 
MS: caicuiated for C30H31N7O2 521; found 522 {M+H,100%). 

Example 55 

Piperidine-N42,3,4,54etrahydro-2-QXQ-1-[[2'-(1H-tetra2Ql-5-yl)[1,r-biphenyl]-4-yl]methyj]-1H-1^ 
3-yl]-3-carboxamide, trifluoroacetate 

The title compound was prepared from piperidine-3-carboxylic acid and 3-amino-1,3,4,5-tetrahydro-1-[[2'- 
(1H-tetra2ol-5-yl)[1,1'-biphenyl]-4-yl]methyl]-2H-1-benza2epin-2-one hydrochloride (Example 53, Step A) by 
the procedures described in Example 54. NMR (2OOMH2, CD3OD): 1 .6-2.2 (m,5H), 2.28 (m,1 H), 2.50 (m,2H), 
2.79 (m,1H), 3.19 (m,4H), 4.30 (m,1H), 4.86 (d,14Hz,1H), 5.17 (d,14Hz,1H), 6.99 {m,4H), 7.20 (m,4H), 7.55 
(m,3H), 8.38 {m,1H). FAB-MS: calculated for C30H31N7O2 521; found 522 (M+H, 100%). 

Example 56 

QuinucNdine-N^-[2,3,4,54etrahydro-2-QXO-1-[[2^~(1H4etrazQl-5-yl)[1,1^-bipheny[]-4-yl]methyl]-1H-1-benzaze- 
pir-3-yn-3-carboxamide, trifluoroacetate 

The title compound, as a mixture of four diastereomers, was prepared from racemic quinuclidine-3-carbox- 
yiic acid and 3-amino-1,3,4,5-tetrahydro-1[[2'-(1 H-tetra20l~5-yl)[1,1'-biphenyl]-4-yl]methyl]-2H-1-ben2a2epin- 

2- one hydrochloride (Example 53, Step A) by the procedures descrided in Example 4, Step D. ''H NMR 
(200MHz, CDaOD): 1.7-2.7 (m,8H), 3.0-3.7 (m,8H), 4.32 (m,1H), 4.8-5.2 (m,2H), 7.00 (d,8Hz,2H) 7.1-7.4 
(m,6H), 7.4-7.7 (m,4H). FAB-MS: calculated for C32H33N7O2 547; found 531 (22%). 

Example 57 

3- Amino-3-methyl-N-[2,3,4.5-tetrahydro-2-oxo-1-[[I1,V-biphenyi]-4-yl]methyl]-1H-1-benza2epin-3(R)-yl]-bu- 
tanamide, trifluoroacetate - 

Step A : 3-t-Butoxycarbonylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1H"1-ben2azepin-3(R)-yi]-butana- 
mide 



Prepared from 3.-t-butoxycarbonylamino-3-methylbutanoic acid (Example 31, Step E) and 3(R)-amino- 
2,3,4,5-tetrahydro-1H-1-benzazepin-2-one (Example 1 , Step B) by the procedure described in Example 1 , Step 
F. 1H NMR (200MHz, CDCI3): 1.37 (s,6H), 1.44 (s,9H), 1,95 (m,1H), 2,46 (d,15Hz,1H), 2.59 (d,15Hz,1H), 2.6- 
3.0, (m,3H),4.53 (m,1 H), 5.30 (br s,1 H), 6,72 (d,7Hz,1 H), 6.98 (d,8Hz,1 H), 7.1-7.3 (m,3H), 7.82 (br s,1H). FAB- 
MS: calculated for C20H29N3O4 375; found 376 (M+H,70%). 

Step B : 3-t-Butoxycarbonylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-Qxo-1-[[[1,r-biphenyi)-4-yl]-methyl]-1H- 
1-benzazepin-3(R)-yl]-butanamide 

Prepared from the intermediate obtained in Step A and 4-chloromethylbiphenyl by the procedure described 
in Example 1, Step K. FAB-MS; calculated for C33H39N3O4 541; found 542 (M+H,31%). 

Step C : 3-amino-3-methyl-N-[2,3,4,5-tetrahydrQ-2-oxo-1-[[[1,r-biphenyi]-4-yl]methyl]~1H-1-benzazepin- 
3(R)-yl]-butanamide, trifluoroacetate 

The title compound was prepared from the intermediate obtained in Step B by the procedure described In 
Example 31 , Step H. NMR (200MHz, CD3OD): 1 .33 (s,3H), 1 .36 (s,3H), 2.0-2.6 (m,6H), 4.38 (dd;8,12Hz;1 H), 
4.89 (d,15Hz,1H), 5.24 (d,15Hz,1H), 7.1-7.6 '(m,1 3H). FAB-MS:- calculated for C28H31N3O2 441; found 442 
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(M+H,100%). 
Example 58 

5 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-carboxy][1 J''biphenyt]-4-yl]methy 
3-yi]-butanamide 

Step A : 34-butGxycarbonylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-3-yl]-butan 

10 Prepared from 3-t-butoxycarbonylamino-3-methyibutanoic acid (Example 31, Step E) and 3-amino-2, 3,4,5- 

tetrahydro-1H-1-ben2a2epin-2-one (Example 1, Step A) by the procedure described in Example 1, Step F. ""H 
NMR (300MHz, CDCI3); 1.34 (s,6H), 1.41 (s,9H), 1.90 (m,1 H), 2.45 (d,15Hz,1 H), 2.56 (d,15Hz,1 H), 2.65 (m,1H), 
2.76 (m,1 H), 2.92 (m,1 H), 4.53 (m,1 H), 5.20 (br s,1 H), 6.62 (d,7Hz,1 H), 6.97 (d,8Hz,1 H), 7.10-7.25 (m,3H), 7.35 
(brs,1H). FAB-MS: calculated for C20H29N3O4 375; found 376 (M + H,45%). 

15 

Step B : 3-t-butoxycarfaQnylamino>3-methyl-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2^-t-butoxycarbonyl]-[1,r-biphe- 
nyl]-4-y}]methyl]-1H-1-benzazeptn-3-yl]-butanamide 

Prepared from the intermediate obtained in Step A and t-buty! 4'-bromomethylbiphenyi-2-carboxylate (pre- 
20 pared by the method of D. J. Carini, et al, EPO publication 324,377) by the procedure described in Example 
1, Step K. 1H NMR (300MHz, CDCI3); 1 .17 (s,9H), 1 .34 (s,6H), 1.40 (s,9H), 1.86 (m,1 H), 2:40-2.65 (m,5H), 4.51 
(m,1H), 4.81 (d,14Hz,1H), 5.31 (s,1H), 5.35 (d,14Hz,1H), 6.68 (d,7H2,1H), 7.1-7.5 (m,11H), 7.71 (m,1H). FAB- 
MS: calculated for C38H47N3O6 641; found 642 (M+H, 15%). 

25 Step C : 3-amino-3-methy[-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-carboxy][1,r-biphenyl]-4-y[]methyi]-1H-1-ben- 
zazepin-3-yl]-butanamide 

The intermediate obtained in Step B (500mg, 0,78mmol) dissolved in 2mL of glacial acetic acid was treated 
with 2mL of 6N HCl and the mixture heated at SO^C for 3 hours. The mixture was concentrated under vacuum 

30 to a minimum volume, redissolved in 3mL of distilled water and lyophilized. The crusty solid was redissolved 
in 2mL of methanol and treated dropwise with stinring with 5mL of propylene oxide. The mixture was stirred at 
room temperature for 5 hours then filtered; the filter cake was washed with ether, air dried, then dried under 
vacuum to give 278mg (0.57mmol, 73%) of the title compound. NMR (SOOMHz, DjO): 1.43 (s,3H), 1.47 
(s,3H), 2.0-2.5 (m,4H), 2.66 {m,2H), 4.28 (dd;7,1 1 Hz;1 H), 4,70 (d,1 5Hz,1 H), 5.29 (d,15Hz,1H), 6.92 (m,1H), 

35 7.0-7 A (m,10H), 7.70 (m,1H). FAB-MS: calculated for C29H31N3O4 485; found 486 (M+H,100%). 

Example 59 

3-Amino-3-methyl-N-[7-methoxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,r-biphenyl]-4-yl]-me- 
^0 thyl]-1 H-1-benzazepin-3-yl]-butanamide, trifluoroacetate 

Step A : 7-Methoxy-2,3,4.5-tetrahydrQ-1H-1-benzazepin-2-one 

Prepared from 6-methoxy-1-tetralone by the procedure described in Example 31, Step A. ''H NMR 
45 (2 00MHz, CDCI3): 2.1-2.4 (m,4H), 2.72 (t,7Hz,2H), 3.77 (s,3H), 6.71 (d,8Hz,2H), 6.73 (s,1H), 6.89 (d,8Hz,1H), 
7.80 (brs, 1H). FAB-MS: calculated for C11H13NO2 191; found 191 (M^,60%). 

Step B : 3-lodQ-7-methoxy-2,3,4,5-tetrahydro-1 H-1 -benzazepin-2-one 

50- Prepared from 7-methoxy-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one by the procedure described in Ex- 

ample 31, Step B. ^H NMR (200MHz, CDCI3): 2.5-3.0 (m,4H), 3.89 (s,3H), 4.64 (t,8Hz,1H), 6.75 (s,1H), 6.77 
(d,eHz,1H). 6.94 (d,8Hz,1H), 7.70 (br s, 1H). FAB-MS; calculated for C11H12INO2 317; found 317 (MM 00%). 

Step C: 3-Azido-7-methQxy-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one 

55 ■ ■ 

3-todo-7-methoxy-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one (4.074g, 12.85mmol) and sodium azide 
(4.178g, 64.3mmol, 5eq.) were dissolved in 50mL of dimethylformamide and heated with stirring at 60'' for 2 
hours. The solvent was evaporated under vacuum at room temperature and the residue redissolved in 150mL 
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of ethyl acetate and washed with water (3x50nnL) and brine (1x50mL). The organic iayer was separated, dried 
over MgS04, filtered and evaporated to dryness under vacuum to yield 2.538g (10.94mmol, 85%) of product 
m NMR (200MHz. CDCI3): 2.2-2.7 (m,3H), 2.90 (m,1 H). 3.75 {s,3H), 3.80 (m,1 H), 6.75 (m,2H), 6.95 (d,8Hz,2H)! 
8.22 (brs,1H). FAB-MS: calculated for C11H12N4O2 232; found 233 (M+H, 30%). 

"5 . ■ 

Step D : 3-Annino-7-methoxy-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one 

Prepared from 3-azido-7-methoxy-2,3,4,5-tetrahydro-1H-1-benzazep!n-2-one by the procedure described 
in Example 31. Step D. NMR (200MHz, CDCI3): 1 .86 (m,1 H), 2.4-2.6 (m,2H), 2.86 (m,1H), 3.39 (m,1H), 3.76 
10 (s,3H), 6.72 (d,8H2,1H), 6.74 (s,1H), 6.88 (d,8Hz,1 H), 7.62 (brs,1H). FAB-MS: calculated for C,iH.4N202 206" 
found 208 (100%). 

Step E : 3-t-Butoxycarbonylamino-3-methy{-N-[7-methoxy-2,3,4,5-tetrahydrQ-2-oxo-1H-1-benzaz epin-3-yl]- 
butanami-de 

15 ■ 

Prepared from 3-t-butoxycarbonylamino-3-methyibutanoic acid (Example 31, Step E) and the amine ob- 
tained in Step D by the procedure described in Example 1, Step F. NMR (200MHz, CDCI3): 1,32 (s,6H), 
138 (s,9H), 1 .86 (m,1 H), 2.4-3.0 (m,5H), 3.77 (s,3H), 4.49 (m,1H), 5.25 (br s,1 H), 6.68 (d,8H2,1 H), 6.70 (s^l H)] 
6.89 (d,8Hz,1H), 7.55 (br s,1H). FAB-MS: calculated for C21H31N3O5 405; found 428 (M+Na,1 00%) ' 406 
20 (M+H,23%). 

Step F : 3-t-Butoxycarbonyiamino-3-methyl-N-[7-methoxy-2,3,4,5-tetrahydrQ-2-oxo-1-[[2'-(N-triphenylme- 
thyl)-tetrazoU5-yl][1,r-biphenyl]-4~yl]methyl-1H-1-benzazepin-3-yl]-butanamide ~ 

25 Prepared from the intemiediate obtained In Step E and N-triphenylmethyl-5-[2-(4'-bromomethylbiphen-4- 

y!)] tetrazole by the procedure described in Example 1, Step G. NMR (200MHz, CDCI3): 1.31 (s,3H), 1.32 
(s,3H), 1 .37 (s,9H), 1 .70-(m,1 H), 2.2-2.6 (m.5H), 3.72 (s,3H), 4.43 (m,1 H), 4.61 (d,1 5H2,1 H). 5,06 (d,1 5Hz,1 H), 
5.35 (brs.lH), 6.62 (m,3H), 6.9 (m.lOH), 7.25 (m,12H), 7.83 (m,1H). 

30 Step G : 3-Amino-3-methyl-N-[7-methoxy-2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1 H-tetrazol-5-yl)[1,,r-biphenyl]-4- 
yl]methyl)-1H-1-benza2epin-3-yl]-butanamide, mono(trifluoroacetate) 

The title compound was prepared from the intermediate obtained in Step F by the procedure described in 
Example 31, Step H. NMR (2OOMH2/CD3OD): 1.35 (s,3H), 1 .39 (s,3H), 2.05 (m,1H), 2.3-2.6 (m,5H), 3.81 
35 (s,3H), 4.37 (dd;7,11Hz;1H), 4.76 (d,15H2,1H), 5.22 (d,1 5Hz,1H), 6.80 (d,3H2,1H), 6.88 (dd;3,8Hz;1 H), 7.01 
(d,8Hz,2H), 7.17 (d,8Hz,2H), 7.22 (d,8Hz,1H), 7.5-7.7 (m,4H). FAB-MS: calculated for C30H33N7O3 539; found 
540 (M+K100%). 

Example 60 

40 ' ■ ' 

3-Amino-3-methyl-N-[7-hydrQxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,r-biphenyl]-4-yl]-me- 
thyl]-1H-1-benzazepin-3-yl]-butanamide, trifluoroacetate 

240mg (0.27mmol) of 3-t-butoxycarbonylamino-3-methyl-N-[7-methoxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'- 
45 (N-triphenylmethyl)-tetrazol-5-yl][1,1'-biphenyl]-4-yl]methyl"1H-1-benzazepin-3-y!]-butanamide (Example 59, 
Step F) was dissolved in 4mL of methylene chloride and the solution treated with 1.35mL of I.OMboron tribro- 
mide in methylene chloride (1.35mmol, 5eq.) and the mixture stirred at room temperature for 4 hours then 
quenched by the addition of 1 5mL of ice water. The mixture was extracted with ethyl acetate (2x20mL) and the 
combined organic phases were washed with brine, dried over magnesium sulfate, filtered and solvents removed 
50 in vacuo. The residue was purified by reverse phase medium pressure liquid chromatography on 08, eluting 
with methanol/0.1% aqueous trifluoroacetic acid (55:45). In this mauer, 56mg (0.087mmol, 32%) of the title com- 
pound was obtained as a colorless glass. NMR (2OOMH2, CD3OD): 1.39 (s,3H), 1.43 (s,3H), 2.07 (m,1H), 
■ 2.3-2.6 (m,5H), 4.42 (dd;5,8Hz;1H), 4.79 (d,11Hz,1H), 5.24 (d,11Hz,1 H), 6.68 (d,2Hz,1 H), 6.78 (dd;2,7Hz;1 H), 
7.06 (dJHz,2H), 7.18 (d,7Hz,1H), 7.21 (d,7Hz,2H), 7.5-7.7 (m,4H). FAB-MS: calculated for C29H31N7O3 525; 
55 found 526 (M + H, 87%). 
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Example 61 

3-Amino-3-methyl-N-benzy(-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetra2ol-5-yl)[1,r 
1H-1-benzazepin-3(R)-yl]-butanamide, thfluoroacetate 

5 

Step A; 3(R)-(Benzyiamino)-2,3,4,5-tetrahydro-1H-1-ben2a2epin-2-one 

A solution of 528mg (S.Ommol) of 3(R)-amino-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one (Example 1, 
Step B) in 45mL of absolute methanol at room temperature was treated with 4.5g of powdered 3A molecular 

10 sieves followed by dropwise addition of a solution of 954mg (9.0mmol, 3eq.) of benzaldehyde in 15mL of me- 
thanol. The pH of the mixture was adjusted to 7 by addition of trifluoroacetic acid then' stirred at room temper- 
ature for 2 hours. Sodium cyanoborohydride {18mL of 1.0M THF solution; 18mmol, 6eq.) was added and the 
mixture stirred at room temperature for 18 hours. The mixture was filtered and the filtrate treated with 3mL of 
trifluoroacetic acid with stirring for 3 hours, then all volatiles removed under vacuum and the residue dissolved 

15 in 50mL of ethyl acetate. The ethyl acetate solution was washed with water (3x1 5mL), saturated aqueous so- 
dium bicarbonate (2x1 5mL) and 15mL of brine then dried over magnesium sulfate, filtered and solvents re- 
moved under vacuum. The residue was purified by chromatography on silica, eluting with ethyl acetate/hexane 
(70:30). to afford 410mg (1.54mmol, 51%) of the product. NMR (200MH2,CDet3): 2.05 (m,1H), 2.5-3.0 
(m,3H), 3.37 {dd;7,11H2;1 H), 3.57 (d,12H2,1H), 3.90 (d,12H2,1 H), 7.05 (d,8Hz,1H), 7.1-7.4 (m,8H), 7.75 (br 

20 s,1H). FAB-MS: calculated for CiyHieNsO 266; found 267 (M+H, 75%). 

Step B : 3-t-Butoxycarbonylamino-3-methyl-N-ben2yl-N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benza2epin-3-(R)- 
yl]-butanamide 

25 Asolution.of 90mg (0.34mmol) of 3{R)-(ben2ylamino)-2,3,4,5-tetrahydro-1H-1-ben2a2epin-2-one in 1.5mL 

of tetrahydrofuran under nitrogen at room temperature was treated with 73mg (0.34mmol, 1eq.) of 3-t-butoxy- 
carbonylamino-3~methylbutanoic acid (Example 31, Step E) followed by 94mg (0.38mmQr, 1 .1eq.) of 2-ethoxy- 
1-ethoxycarbonyi-1 ,2-dihydroquinoiine (EEDQ). Most of the solvent was evaporated under a stream of nitrogen 
and the resulting reaction mixture (thick syrup approx. 0.3mL) was stirred for 3 days. The mixture was evapo- 

30 rated to dryness under vacuum and the residue purified by medium pressure liquid chromatography on silica, 
eluting with ethyl acetate/hexane (1:1) to afford 45mg (mmol, 33%) of product. NMR (200MHz, CDCI3); 1.28 
(s,3H), 1.32 (s,3H), 1.35 (s,9H), 2.16 (m,2H), 2.35 (d,14Hz,1H), 2.58 (d,14Hz,1H), 2.60 (m,1H), 2.81 (m,1H), 
4.70 (d,18Hz,1H), 4.99 (d,18Hz,1H), 5.37 (t,10Hz,1H), 5.83 (brs,1H), 6.98 (d.7Hz,1H), 7.05-7,45 (m,5H), 7.50-' 
7.85 (m,3H), 8.13 {t,8H2,1H), 8.90 (m,1 H). FAB-MS; calculated for C27H35N3O4 465; found 466 (M+H,48%). 

35 

Step C : 3-Amino-3-methyl-N-benzyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1_H-tetra2ol-5-yl)[1,1^-biphenyl]-4- 
y!]methyl]-1H-1-benzazepin-3(R)-y[]-butanamide, trifiuoroacetate 

The title compound was prepared from the intermediate obtained in Step B and N-triphenylmethyl-5-[2- 
40 (4'-bromomethylbiphen-4-y!)] tetrazole by the methods described in Example 1 , Step K and Example 31 , Step 
H. NMR (400MHz, CD3CN): 1.35 (s,3H), 1.36 (s, 3H), 2.19(m,1H), 2.38 (m,1H), 2.47 (d,17H2,1H), 2.7-2.9 
(m,2H), 2.90 (d,17H2,1H), 4.75 (d,16H2,1H), 4.93 (d,19H2,1H), 5.03 (d,19H2,1H), 5,22 (dd;8,12H2;1 H), 5.48 
(d,16H2,1H), 7.2-7.5 (m,10H), 7.6-7.8 (m,6H), 7.85 (br s,1H). FAB-MS; calculated for C36H37N7O2 599; found 
600 (M+H,30%). 

45 

Example 62 

3-Amino-3-methyl-N-methyl-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2'-(1H-tetrazol-5-yl)[1,r-biphenylH>yl]-me 
1H-1-ben2a2epin-3(R)-yl]-butanamide, trifiuoroacetate 

50 ^ ~ ' ■ ' 

Step A : 3(R)-N-Methyl-N-ben2ylamino-2,3,4,5-tetrahydro-1H-1-benzazepin-2-Qne 

A solution of 150mg (0.56mmol) of 3(R)-(ben2ylamino)-2,3,4,5-tetrahydro-1H-1-ben2azepin-2-one (Exam- 
ple 61, Step A) in O.BmL of formic acid was tr-eated with 0.047mL (0.56mmol, leq.) of 36% aqueous fonmalde- 
55 hyde and the mixture heated at 80° with stirring for 24 hours. The mixture was cooled, treated with O.SmL of 
6N HCl and all volatiles removed under vacuum. The residue was partitioned between lOmL of water and lOmL 
of methylene chloride; 1 mL of 1 0% aqueous sodium carbonate was then added and the mixture shaken. The 
organic iayer was separated and the aqueous layer extracted with an additional 20mL of methylene chloride. 
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The combined e;<tracts were dried over magnesium sulfate, filtered and solvents removed under vacuum. The 
residue was purified by medium pressure liquid chromatography on silica; eluting with 2.5% methanol in ethyl 
acetate, to give 98mg (0,35mmol, 63%) of product. NMR (200MHz,CDCl3): 2.35 (s,3H). 2.35 (m,2H), 2.69 
{m,1H),2.88 (m,1H), 3.37 (dd;8,1 1 Hz;1 H),3.80 (d,14H2,1 H),3.90 (d,14Hz,1 H),6.90 (d,8H2,1H), 7.05-7.35 
5 (m,8H). FAB-MS: calculated for C18H20N2O 280; found 281 (M+H,100%). 

Step B : 3(R)-(methylamino)-2,3,4,5-tetrahydrQ-1H-1-benzazepin-2-Qne 

A solution of 98mg (0.35mmol) of 3(R)-{N-methy!-N-benzyl)amino-2,3,4,5-tetrahydro-1 H-1-benzazepin-2- 
10 one (Step A) in lOmL of methanol was treated with one drop of concentrated sulfuric acid and the resulting 
solution hydrogenated at room temperature and 30-40psi over 20mg of 10% Pd/C for 20 hours. The mixture 
was filtered and the filtrate evaporated under vacuum. The residue was treated with 1 5mL of ethyl acetate, 4mL 
of water and 2mL of 10% aqueous sodium carbonate then shaken. The organic layer was separated, and the 
aqueous phase re-extracted with an additional 10mL of ethyl acetate. The combined extracts were washed with 
15 brine, dried over magnesium sulfate, filtered and the filtrate evaporated undervacuum to give 68mg (0.35mmol, 
100%) of product. 1H NMR (200MH2,CDCl3): 1.85 (m,1H), 2.30 (s,3H), 2.35-2.65 (m,2H), 2.73 (m,1H), 3.10 
(dd;8,12Hz;1H), 6.97 (d,8H2,1H), 7.1-7.3 (m,3H), 7.5 (brs.lH). 

Step C: 3-t-ButoxycarbQnylamino-3-methyl-N-methyl-N-[2,3,4,5-tetrahydrp-2-oxo-1H-1-benzazepin-3-(R)- 
20 yl]-butanamide 

Prepared from 3-t-butoxycarbonylamino-3-methylbutanoic acid (Example 31, Step E) and the amine ob- 
tained in Step B by the procedure described in Example 1, Step F. NMR (200MHz, CDCI3): 1.30 (brs,15H), ■ 
2.19 (m,1H), 2.42 (m,1 H), 2.5-2.8 (m,3H), 2.91 (m,1H), 3.15 (s,3H), 5.32 (dd;6,8Hz;1 H), 5.52 (brs.lH), 6.97 
25 (d,5Hz.1H), 7.1-7.3 (m,3H), 7,35 (br s,1H). 

Step D : 3-Amino-3-methyl-N-methyl-N-[2,3,4,5-tetrahydrQ-2-Qxo-1-[[2'-(1H-tetrazQi-5-yl)[1,1'-biphenylH- 
yl]methyl]-1H-1-benza2epin-3(R)-yl]-butanamide, trifluoroacetate 

30 Prepared from the intermediate obtained in Step C and N-triphenylmethyl-5-[2-(4'-bromomethylbiphen-4- 

yl)] tetrazole by the procedures described in Example 1, Step K and Example 31 Step H. ''H NMR (200MHz, 
CD3OD):1.34(s,3H),1.38(s,3H),2.10 (m,1 H),2. 3-2.8 (m,5H),3.16 (s,3H),4.90 (d,1 5Hz,1 H),5.01 (dd;7,11Hz; 
1H),5.13 (d',15Hz,1H),7.02 (d,8Hz,2H), 7.19 (d,8Hz,2H),7.2-7.4 (m,4H), 7.5-7.7 (m,4H). FAB-MS: calculated 
for C30H33N7O2 523; found 524 (M+H,22%). 

35 

Example 63 

2-Amino-2-methyl-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2^(1H-tetrazol-5-yl)[1,r-biphenyi]-4-yl]methyl]-1H-1--ben- 
zazepin-3(R)-yl-]propanamide, trifluoroacetate 

40 ■ 

Step A; 2-(t-Butoxycarbonylamino)-2-methyl-N'[2,3,4,5-tetrahydro-2-QXO-1H-1'benzazepin-3(R)-yl]-propa- 
nahnide 

Prepared from 2-(t-butoxycarbonylamino)-2-methylpropanoic acid and 3(R)-amino-2,3,4,5-tetrahydro-1H- 
45 [1]benzazepin-2-one (Example 1, Step B) by the proceduredescribed in Example 1, Step F. ''H NMR (200MHz, 
CDCI3): 1.42 (s,12H), 1.46 (s,3H), 1.90 (m,1H), 2.5-3.0 (m,3H), 4.48 (m,1H), 5.01 (br s.lH), 6,97 (d,8Hz,1H), 
7.1-7.3 (m,3H), 7.9 (brs,1H). FAB-MS: calculated for C19H27N3O4 361; found 362 (M+H,30%), 

Step B : 2-(t-Butoxycarbonylamino)-2-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-[N-(triphenylmethyl)-tetrazol- 
50 5-y!][1,r-biphenyi]-4-yl]methyl]-1 H-1-benzazepin-3(R)-yl]-propanamide 

Prepared from the intemnediate obtained in Step A and N-triphenyimethy!-5-[2-(4'-bromomethylbiphen-4- 
yl)] tetrazole by the procedure described in Example 1, Step K. NMR (200MHz, CDCI3): 1.42 (s,9H), 1.43 
(s,3H), 1.46 (s,3H), 1.77 (m,1H), 2.2-2.7 (m.3H), 4.43 (m,1H), 4.72 (d,15Hz,1H), 4.93 (br s,1H), 5.09 
55, (d,15Hz,1H), 6.9-7.5 (m,26H), 7.86 (m,1H). 
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Step C : 2-AminQ-2-methyi-N-[2,3,4,5-tetrahydro-2-QXQl-[[2^-(1H-tetra2ol-5-yl)[1,1'-bipheny[]-4-y^ 
1 H-1-benz3zepin-3(R)-yl]-prQpanamide, mono(trif]uoroacetate) 

The title compound was prepared from the intermediate obtained in Step B by the procedure described in 
5 Example 31 , Step H with final purification performed by reverse phase medium pressure liquid chromatography 
on C-8, eluting with methanoi/0.1% aqueous trifluoroacetic acid (55:45). ^H-NMR (200MH2, CD3OD): 1.52 
(s,3H), 1.61 (s,3H), 2.1-2,6 (m,4H), 4.33 (dd;8,1 1 H2;1 H), 4.85 (d,15Hz,1 H), 5.18 (d,15Hz,1 H), 6.99 (d,8Hz,2H), 
7.15 (d,8Hz,2H), 7.2-7.4 {m,4H), 7,5-7.7 (m,4H). FAB-MS: calculated for C28H29N7O2 495; found 496 
(M+H,32%). 

10 

Example 64 

Quinudidine-N'-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5-yl)[1 J'-biphenyl]-4-yi]methyl]-1H^ 
pin-3(R)-yi]-3-carboxamide, trifluoroacetate 

15 • 

The title compound, as a mixture of two diastereomers, was prepared from racemic quinuclidine-3-carbox- 
ylic acid and 3(R)-amino-1,3,4,5-tetrahydro-1-[[2'-(1H-tetrazol-5-yl)[1 ,1'-biphenyl]-4-yl]methyl]-2H-1-benza- 
zepin-2-one hydrochloride (Example 4, Step C) by the procedure described in Example 4, Step D, with final 
purification by reverse phase medium pressure liquid chromatography on C-8, eluting with acetonitrile/0.1 % 
20 aqueous trifluoroacetic acid (35:65). NMR (200MHz, CD3OD): 1.7-2.6 (m,8H), 3,00 (m,1H), 3.1-3.3 (m,6H), 
3.65 (m,tH), 4.32 (m,1H), 4.8-5.2 (m,2H), 7.00 (d,8Hz,2H). 7.1-7.3 (m,6H), 7.5-7.7 (m.4H). FAB-MS: calculated 
for C32H33N7O2 547; found 548 (M+H, 100%). 

Example 65 

25 

3-amino-2.2-dimethyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,r-bipheny(H-yl]methyl]-1H-1- 
benzazepin-3(R)-yl]-propanamide, trifluoroacetate 

Step A : 3-(BenzyloxycarbQnyiamino)-2,2-dimethyi propanoic acid 



Prepared from 3-[benzyloxycarbonylamino]-2,2-dimethylpropanoic acid, methyl ester (Example 1 , Step D) 
by the procedure described in Example 1, Step E. KIMR (200MH2, CDCI3): 1 .25 (s,6H), 3.30 (d,7Hz,2H), 5.10 
(s,2H), 7.34 (s,5H). 

^5 Step B: 3-(Be^zyioxyca^bo^ylami^o)-2,2-dimethyl-N-[2,3,4,5-tetr3hydro-2-oxo-1H-1-benzazepi^-3(R)-yl^ 
propanamide . 



Prepared from 3-(benzyloxycarbonylamino)-2,2-dimethyipropanoic acid and 3(R)-amino-2,3,4,5-tetrahy- 
drG-1H-[1]benzazepin-2-one (Example 1, Step B) by the procedure described in. Example 1, Step F. NMR 
40 (200MHz, CDCI3): 1.19 {s,6H), 1.90 (m,1H), 2.6-3,0 (m,3H), 3.26 (d,6Hz,2H), 4.46 (m,1H), 5.07 (s.2H), 5.7 (br 
t,1H), 6,62 (d,7H2,1H), 6.97 (d,8Hz,1H), 7,1-7.3 (m,3H), 7.3 (s,5H), 8.14 (br s,1H). FAB-MS: calculated for 
C23H27N3O4 409; found 410 (M+H,100%), 

Step C : 3-(t-Butoxycarbonylamino)-2,2-dimethyt-N-[2,3,4,5-tetrahydrQ-2-Qxo-1H-1-benzazepin-3(R)-yl> 
45 propanamide 



A solution of 170mg (0,42mmol) of the intermediate obtained in Step B in 5mL of absolute methanol and 
one drop of trifluoroacetic acid was hydrogenated at room temperature and 1 atmosphere over 35mg of 20% 
palladium hydroxide on carbon for 4 hours. The mixture was filtered through Gelite and solvent removed under 

50 vacuum to afford 165mg (0.42mmol, 100%) of the amine trifluoroacetate salt as a pale yellow solid. 

The above intermediate was dissolved in 2mL of methylene chloride and treated with 108mg (0.49mmol, 
1.2eq.) of di-t-butyl-dicarbonate followed by 0.1 2mL of triethylamine (87mg, 0.86mmol, 2eq.). After two hours 
at room temperature, the mixture was added to 20mL of ethyl acetate and washed with 5% aqueous citric acid, 
saturated aqueous sodium bicarbonate and brine. The organic layer was separated, dried over magnesium sul- 

55 fate, filtered and solvents removed under vacuum. The residue was purified by medium pressure liquid chro- 
matography on silica, eluting with ethyl acetate/hexane (3:2) to afford 156mg (0.41mmol, 98%) of the product 
as a white solid. NMR (200MHz, CDCI3): 1.18 (s,6H), 1.39 (s,9H), 1.92 (m,1H), 2.6-3.0 (m,3H), 3.17 
(d,6Hz,2H), 4.46 (m,1 H), 5.25 (br s,1H), 6,69 (d,7Hz,1H), 6.98 (d,8Hz,1H), 7.1-7,3 (m,3H), 8.22 (brs,1H). FAB- 
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MS: ca!c. for C20H29N3O4 375; found 376 (M+H,10%). 

Step D : 3-(t-Butoxycarbonylamino )- 2,2-dimethyl-N-[2,3,4,5-tetrahydro-2-Qxo-1-[[2'-[N-(triph 
razol-5-y!][1.V-biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-propanamide 

5 

Prepared from the intermediate obtained in Step C and N-triphenyimethyl-5-[2-(4'-bromomethylbiphen-4- 
yf)] tetrazoie by the procedure described in Exannpie 1, Step K NMR (200MHz, CDGI3): 1.16 (s,3H), 1.17 
(s,3H), 1.40 (s,9H), 1.74 (m,1H), 2.3-2.5 (m,3H), 3.16 (d,7Hz,2H), 4.40 (m,1H), 4.62 (d,15Hz,1H), 5,22 
(d,15Hz,1H), 5.28 (brs,1H), 6.68 (d,7Hz,1H), 6.9-7.5 (m,26H), 7.85 (m,1H). 
10 ■ . ' 

Step E : 3-ArTiino-2,2-dinnethyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5-yl)[1 J^-biphenyl]-4-^^^ 
thyl]-1 H-1-benzazepin-3(R)-y[]-propanamide, trifluoroacetate 

The title compound was prepared from the intermediate obtained in Step D by the procedure described in 
15 Example 31 , Step H with final purification performed by reverse phase medium pressure liquid chromatography 
on C-8, eluting with methanol/0.1% aqueous trifluoroacetic acid (55:45). NMR (200MH2, CD3QD): 1.24 
(s,3H), 1.33 (s,3H), 2.1-2.6 {m,4H), 2.99 (brs,2H), 4.30 (dd;8,1 1Hz;1 H), 4.85 (d,15Hz,1H), 5.21 (d,15Hz,1H), 
7.00 (d,8Hz,2H), 7-1-7.4 (m,6H), 7.4-7.7 (m,4H). FAB-MS: calculated for C29H31N7O2 509; found 510 
{M+H,100%). 

20 

Example 66 

3-Amino-3-methyl-N-[2.3,4,5-tetr3hydro-2-oxQ-1 -[[2^-(1 H-tetrazol-5-yl)[1 ,r-biphenyl]-4-yl]methyl] - 1 H-1 -ben- 
zazepin-3(S)-yl]-butanamide, trifluoroacetate 

25 

Step A : 3-Benzyl oxycarbonylaminQ-3-methyl-N-[2,3,4.5-tetrahydro-2-QXQ-1H-1-benza'zepin-3(S)-yl]-butana- 
mide 



Prepared from 3(S)-amino-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one (Example 1, Step B) and 3-benzy- 
30 loxycarbonylamino-3-methylbutanoic acid (Example 1 , Step E) by the procedure described in Example 1 , Step 
F. FAB-MS: calculated for C23H27N3O4 409; found 410 (M + H,100%). [a]D= ^160' (c=1 ,CHCl3). 

Step B : 3-Benzyloxycarbonylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(N-triphenylmethyl)-tetrazol- 
5-yl][1,r-biphenyl]-4-yl]methyl-1H-1~benzazepin-3(S)-yi]-butanamide 

35 

Prepared from the intermediate obtained in Step A and N-triphenylmethyl-5-(4'-bromomethylbiphen-2- 
: yl)tetra2Qle by the procedure described in Example 1, Step K. NMR (200MHz,CDCl3); 1.38 (s,3H), 1.40 
(s,3H), 1.67 (m,1H), 2.2-2.5 (m,5H), 4.44 (m,1H), 4.67 (d,14Hz,1H), 5.06 (s,2H), 5.12 (d,14Hz,1H), 5.63 (br 
s,1H), 6.64 (dJHz,1H), 6.9-7.5 (m,31H), 7.85 (m,1H). 

40 

Step C : 3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,r-biphenyl]-4-yl]methyi]- 
1H-1-benzazepin-3(S)-yl]-butanamide, trifluoroacetate 

The title compound was prepared from the intermediate obtained in Step B by the procedure described in 
45 Example 1, Step L NMR (200MHz,CD3OD): 1.34 (s,3H), 1.38 (s,3H), 2.0-2.6 (m,6H), 4.34 (dd;7,1 1 Hz;1 H), 
4.86 (d,15Hz,1H), 5.20 (d,15H2,1H), 6.99 (d,8Hz,2H), 7.1-7.3 (m,6H), 7.45-7.70 (m,4H). FAB-MS; calculated 
for C29H31N7O2 509; found 51 0 (M+H,100%). [a]D= "98^ (c=.5,CH30H). 

Example 67 

50 , 

3-(2-Fluoropropyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,r-biphenyl]-4- 
yl]methyl]-1H-1-benzazepin-3(R)-yl]butanamide, trifluoroacetate 

To a cold (-78''C) solution of 3-(2-hydroxypropyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H- 
55 tetrazol-5-yl)[1,1'-biphenyl]-4-yi]methyl-1H-1-benZ'a2epin-3(R)-yl]butanamide (Example . 22, 20mg, 
0,029mmol) in 1,5mL of hydrogen fluoride-pyridine under a nitrogen atmosphere, 0.2mL of DAST (diethyiami- 
nosulfur trifluoride) was slowly added. The reaction mixture was brought to room temperature and stirred for 
48 hours. Additional DAST (0.2mL) was added at 24 hour intervals until no further reaction was detected by 
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HPLC. The reaction mixture was repeatedly purified by reverse phase HPLC to afford 4mg of product. FAB- 
MS: calculated for C32H36N7O2F 569; found 570 (M+H, 100%). The product was converted into its hydrochloride 
salt by repeated evaporation of an aqueous 6N HC1 /methanol solution. ""^F NMR (CD3GD): -75.4. 

5 Example 68 

3-AminQ-3-methyl-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2-(1H4etra2ol-5-yl)[1,r-biphenyl]-4-yl]methyO^ 
zazepln-3(R)-yl]butanamide, trifluoroa estate 

10 Step A: . 3-Nitro-4-phenyltoluene 

To a cold (0"C) solution of 4-methyl-2-nitroaniline (3.8g) in 11mL of HBF4, an aqueous solution of sodium 
nitrite (1.7g in 3.4mL) was added dropw.ise. The reaction mixture was stirred for 10 minutes. The precipitate 
was collected and washed with cold aqueous HBF4 (3mL), ethanol and ether to yield 1.72g of diazonium salt. 
15 The diazonium salt was suspended in benzene {76mL) and acetonitrile {7,6mL). Potassium acetate (1 .53g) was 
added and the resulting mixture stirred under nitrogen in the dark at room temperature for 1 .5 hr. The solid was 
removed by filtration and the filtrate washed with water {2x) and brine. The solution was dried with anhydrous 
sodium sulfate and then concentrated to afford 1.49g of crude product which could be chromatographed on 
silica gel (2:1 hexanes-.CHjClj). 

20 

Step B : 3-AminQ-4-phenyltoluene 

A solution of 2.4g of 3-nitro-4-pheny!toluene in 25mL of methanol was hydrogenated at room temperature 
and 40psi over 0.30g of 5% Pd/C catalyst. The solution was filtered and the filtrate concentrated to give 1 .98g 
25 of product. EI-MS: calculated for C13H13N: 183; found 183. 

Step C ; 3-Cyano-4-phenyltoluene 

To a cold {0°C) suspension of 3-amino-4-phenyltoluene (1.97g) in 2,65rhL of water and 2.65mL of 12N HCt 
30 was slowly added a solution of sodium nitrite (738mg) in 2mL of water. To this yellowish slunry, lOmL of fluo- 
roboric acid was added with stirring. The cold mixture was filtered and the solid (2.02g) washed with cold flu- 
oroboric acid, ethanol and ether. A solution of this diazonium salt (2.02g) in 5mL of DMSO was added dropwise 
with cooling to a mixture of CuCN and NaCN in DMSO (13.3mL). The reaction mixture was then diluted with 
wa.ter (20mL) and extracted repeatedly with benzene. The combined organic layers were washed with water 
35 (2x) and brine and then dried over anhydrous MgSd4. Concentration under vacuum gave a reddish oil which 
was chromatographed on silica gel to give 0.788g of product. 

Step D : N-Triphenylmethyl-5-[2'-(4-methylbiphenyl-4-yl)]tetrazole 

40 A solution of 3-cyano-4-phenyltoluene {390mg) and trimethyltin azide (525mg) in 2.5mL of toluene was 

heated at reflux for 24hr under nitrogen. The reaction mixture was concentrated and the residue suspended in 
3.5mL of toluene. Tetrahydrofuran (0.25mL) was added followed by HC! gas until the solution became homo- 
genous. The mixture was concentrated and the reisidue (307mg) dissolved in 5mL of CH2CI2 and treated with 
504mg of triphenyl methyl chloride and 233mg of triethylamine under nitrogen. The mixture was stirred overnight 

45 and then diluted with CH2CI2 and water. The layers were separated and the aqueous layer further extracted 
with CH2CI2. The combined organic layers were washed with water and brine, then dried over anhydrous mag- 
nesium sulfate. Concentration under vacuum afforded 935mg which was chromatographed on silica gel eluting 
with hexanes:ethyl acetate (9:1) to give 61 5mg of product. 

50 Step E : N-Triphenylmethyl-5-[2^-(4^-bromomethylbiphenyl-4-yl)]tetrazole 

A solution of N-triphenylmethyl-5-[2'-(methyibiphenyl-4-yl)]tetrazole (95.7mg), N-bromosuccinimide 
(35.5mg) and AIB.N (2mg) in 4mL of CCI4 was heated at reflux for 4hr. The reaction mixture was filtered and 
the filtrate concentrated to give 129mg of product, 

55 
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S tep F : 3-t-Butoxycarbonylamino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2-(N-triphenylmethyO^ 
yl][1 J^-biphenyl]-4-yl]meth>H^1H-benzazep!n-3(R)-yl]butanamide 

To a solution of 33.7mg of 3-t-butoxycarbony!amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benzae- 
5 pin-3(R)-yl]butanamide (Example 57, Step A) in 0.5mL of dry dimethylformamide at room temperature was add- 
ed 3.6mg of 60% sodium hydride oil dispersion under nitrogen. After 30 minutes, N-triphenylmethyl-5-[2'-(4'- 
bromomethylbipheny!-4-yl)]-tetrazoie (1 29mg) in 0.2mL of dry dimethylformamide was added and the resulting 
mixture stirred for 8hr at room temperature. The mixture was diluted with ethyl acetate and washed with water 
(2x) and brine. The organic layer was dried over magnesium sulfate, filtered and concentrated unde vacuum. 
10 The crude product was chromatographed on silica gel eluting with ethyl acetate:hexanes (2:1) to give 16mg of 
pure product. FAB-MS: calculated for G53H53N7O2 851; found 858 (M+Li). 

Step G : 3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2-(1H-tetrazol-5-yl)[1,r-biphenylH-yl]rnethyl-1H 
1-benzazepin-3(R)-yi]butanamide 

15 

A solution of 3-t-butoxycarbonylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2-(N-triphenylmethyl)- 
tetrazol-5-yi][1,1'-biphenyl]-4-yl]methyl-1H-benzaepin-3(R)-yl]butanamide (14mg) in 0.3mL of methanol and 
0.3mL of 9N HCI was stirred overnight at room temperature and under nitrogen. The reaction mixture was di- 
luted with benzene and freeze-dried to give 12mg of crude product which was purified by RP-HPLC on a Dy- 
20 namax C18 column, eluting with methanol/0.1% aqueous trifluoroacetic acid (linear gradient: 60% methanol to 
20% methianoi in ten minutes) to give 9.0mg of the title compound, FAB-MS: calculated for CigHaiN/Oj 510; 
found 511 (M+1). 1H NMR (400MHz,CD3OD): 1.35 (s,3H), 1 .38 (s,3H), 2.1-2.85 (m,6H), 4.39 (dd;8,1 3Hz;1 H), 
4.95 (d,16Hz,1H), 5.39 (d,16Hz,1H), 7-1 (m,2H), 7.2-7,32 (m,7H), 7.55-7.70 (m,3H). 

25 Example 69 

4^-[[3(R)-[(3-Amino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydro-2-Qxo-1H-1-benzazepin-1-yl]methyll- 
[1 ,1'-biphenyl]-2-carboxamide, trifluoroacetate 

30 Step A : 4-Methylphenyltrimethylstannane 

41. 4L of 1.0 M p-tolylmagnesium bromide in diethyl ether (41.4mol) was added dropwise, maintaining the 
temperature below -5°C, over 4 hours to a solution of 546g (2.79mol) of trimethyltin chloride in tetrahydrofuran 
(4L) under nitrogen at -10°C. The suspension was allowed to warm slowly to room temperature over 12h then 

35 saturated ammonium chloride solution (1 L) was added followed by sufficient water (approximately 1 L) to dis- 
solve the precipitate. The solution was extracted with ether-hexane (1:1) (1x4L, 3x2L). The combined organic 
phases were washed with brine, dried over magnesium sulfate and the solvents removed under vacuum. Pur- 
ification by flash chromatography on silica gel eluting with hexane/ethyl acetate (95:5) gave a pale yellow oil 
containing white crystals of 4,4'-dimethyibiphenyl which were removed by filtration to leave 711.3g (100%) of 

40 product. 1H NMR {300,MHz,CDCl3): 0.30 (s,9H), 2.34 (s,3H), 7.19 (d,7.7Hz,2H), 7.40 (d,7.7Hz,2H). 

Step B : 4'-Methyl-1 .1 '-biphenyl-2-nitrile 

A solution of 2.0g (10.98mmol) of 2-bromobenzonitrile, 2.93g (11.54mmol) of 4-methylphenyl-trimethyl- 
45 stannane (Step A) and 0.385g (0.55mmol) of bis-triphenylphosphine palladium (II) chloride in 50mL of dry di- 
methylformamide under nitrogen was heated at 1 00°C for 5.5 hours. The reaction was cooled to room temper- 
ature. The reaction was poured into 150mL of water and extracted with ether (3x150mL). The combined ether 
extracts were washed with water (4x1 OOmL) and brine (lOOmL), dried over magnesium sulfate, filtered and the 
solvents removed under vacuum. Purification by flash chromatography on silica gel, eluting with hexane/ether 
50 (85:15), afforded 1.69g (80%) of the product contaminated with about 10% of 2-methylbenzonitrile. NMR 
(200MHz,CDCl3): 2.40 (s,3H), 7.27 (d,7Hz,2H), 7.30-7.65 (m,5H), 7.72 (d,6Hz,1H). FAB-MS; calculated for 
193; found 193 (M+, 100%). 

Step C : 4'-Bromomethyl-1,V-biphenyi-2-nitrile 

55 

To a. solution of 699mg (3.62mmol) of the intermediate obtained in Step B in 1 5mL of carbon tetrachloride 
under nitrogen was added 708. 3mg (3.98mmoL 1.1 eq) of N-bromosuccinimide and 59mg (0.36mmol, 0.1eq) 
of azobisisobutyronitrile (AIBN). The resulting mirture was heated in the dark for 4 hours. The mixture was 
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cooled to room temperature and filtered. The filtrate was concentrated under vacuum to afford 948mg (96%) 
of the product as a yellow solid. 'H NMR (200MHz,CDCl3): 4.51 (s,2H), 7.25-7.80 (m,8H). FAB-MS; calculated 
for C14H10BrN 272; found 272,274 (M+).1H NMR indicates the presence of minor amounts of starting material 
and dibromo derivative. 

Step_D: 3-[[1-[[2'-Cyano-[1,V-biphenyl]-4-yl]-methyl]-2.3,4,5-tetrahydro-2-oxo-1H-benzazepin-3(R)-yl)ami- 
no]-1,1-dimethyl-3-oxopropylcarbamic acid, 1 ,1-dimethylethyl ester , ~ 

To. a solution of 0.83g (2.21mmol) of 3-t-butoxycarbonylamino-3-methyl-N-[2,3,4.5-tetrahydro-2-oxo-1H- 
1-ben2a2epin-3(R)-yl]-butanamide (Example 57, Step A) in 6mL of dry dimethylformamide at room temperature 
under nitrogen was added 97mg of 60% sodium hydride dispersion in oil (58mg NaH, 2.43mmol, 1.1 eq). After 
stirring for 1 hour, a solution of 780mg (2.88mmol, 1.3 eq) of 4'-bromomethyl-1 ,1'-biphenyl-2-nitriie (Step C) 
in 2.0mL of dimethylformamide was added via cannula. The flask which originally contained the bromide was 
washed with 1mL of dry dimethylfonnamide which was then added to the reaction mixture via cannula. After 
stirring at room temperature for 3 hours, the reaction was diluted with 200mL of ethyl acetate, washed with 50mL 
of water and 50mL of, brine. The organic layer was separated, dried over magnesium sulfate, filtered and the 
solvent removed under vacuum. The residue was purified by flash chromatography on silica gel, eluting with 
ethyl acetate/hexane (6:4), to afford 1.13g (90%) of the product as a white foam. NMR (200MH2,CDCi3): 
1.32 (s,3H), 1.40 (s,12H), 1,85 (m,1H), 2.35-2.70 (m,5H), 4.52 (m,1H), 4.90 (d,12HzJH), 5.21 (d,12Hz,1H), 
6.70 (d,5Hz,1H), 7.10-7.65 (m,12H), 7,72 (d,6Hz,1H). FAB-MS: calculated for C34H3SN4O4 566; fourid 567 
(M+H). 

Step E : 4'-[[3(R)-[(3-t-Butoxycarbonylamino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-ben- 
zazepin-1-yl]methyl][1,V-biphenyl]-2-carbQxamide ' ^ ' 

To a solution of 600mg (1.06mmol) of intenriediate from Step D in 3.0mL of dimethylsulfoxide was added 
15mg (O.iOBmmot) of anhydrous potassium carbonate followed by 0.88mL of 30% aqueous hydrogen peroxide. 
The resulting mixture was stirred at room temperature for 24 hours. The reaction was diluted with lOOmL of 
chloroform and washed with water (30mL), 507o.saturated aqueous sodium bisulfite (30mL) and brine (30mL). 
The organic layer was dried over sodium sulfate, filtered and the solvent removed under vacuum. The residue 
was purified by flash chromatography on silica gel, eluting with ethyl acetate, to afford 551.4mg (90%) of the 
product as a white solid. NMR (200MHz,CDCl3): 1.30 (s,3H), 1.37 (s,12H), 1.85 (m,1H), 2.45-2.70 (m,5H), 
4.50 (m,1H), 4,85 (d,12Hz,1H), 5.18 (s,1H), 5.25 (d,12H2,1H), 5.65 (s,1H), 6.78 (d,5Hz,1H), 7.2-7.5 (m,12H), 
7.70 (dd;5,1Hz;1H). FAB-MS: calculated for C34H40N4O5 584; found 586. 

Step F ; 4'-[[3(R)-[(3-Amino-3-methyl-1-oxobutyl)-amino]-2,3,4,5-tetrahydro-2-oxo-1 H -1-benzazepin-1-yl]me- 
thyl][1 ,1 '-biphenyl]-2-carboxamide, trifluoroacetate ~ 

To a slurry of 551 mg (0.942mmol) of intermediate from Step E in 2mL of dry methylene chloride was added 
5 drops of anisole followed by 2mL of trifluoroacetic acid. After stirring for 2 hours at room temperature all vol- 
atiies were removed under vacuum. The resulting material was purified by reverse phase medium pressure 
liquid chromatography on C-8 eluting with methanol/0.1% aqueous trifluoroacetic acid (55:45) to afford 535mg 
(95%) of the title compound as a white solid. NMR (200MHz,CD3OD): 1.42 (s,3H), 1,48 (s,3H), 2.00-2.65 
(m,6H), 4.42 (dd;7,10Hz;1H), 4.95 (d,14H2,1H), 5.25 (d,14Hz,1H), 7.2-7.6 (m,12H). FAB-MS: calculated for 
C29H32N4G3 484; found 485 (M+H, 100%). 

Example 70 

4'-[[2,3,4,5-Tetrahydro-3(R)-[[3-[(2(R)-hydroxypropyl)amino]-3-methyl-1-Qxobuty[]amino-2-oxo-1H-1-benza- 
zepin-1-yl]methyl][1,r-biphenyl]-2-carboxamide, trifluoroacetate 

To a solution of 0.75g (1 .25mmol) of 4'-[[3(R)-[(3-ami^o-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydro-2- 
oxo-1 H-1-benzazepin-1-yi]methyl]-[1,1'-biphenyl]-2-carboxamide, trifluoroacetate (Example 69) in 15mL dry 
methanol was added 0.35mL (2.50mmol) of triethyiamine, 4.0g of dry 4A powdered molecular sieves followed 
by a solution of 1 ,3g (7.5mmol) of 2(R)-benzyloxypropanal (prepared according to the procedure of Hanessian - 
and Kloss,. Tetrahedron Lett. 1985, 26, 1261-1264.) in 5mL of dry methanol. The pH of the mixture was carefully 
adjusted to 6.5 with glacial acetic acid. The reaction was stinted for 5 hours at which time 7.5mL (7.5mmol) of 
a 1 .0 M solution of sodium cyanoborohydride in tetrahydrofuran was added by syringe. The reaction was stirred 
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for 3 days then filtered through a pad of Celite. To the filtrate was added 5.0mL of trifluoroacetic acid (CAUTION! 
evolution of hydrogen cyanide) and the resulting mixture stin-ed for three hours. The solvent was removed under 
vacuum to afford 5.0g of a clear oil. 

The crude intermediate was dissolved in 30mL of methanol and placed in a shaker bottle. To the solution 

5 was added 1mL of trifluoroacetic acid followed by 1.2g of 30% palladium on carbon. The mixture was hydro- 
genated at room temperature and 40psi for 36 hours. The mixture was filtered through Celite and the solvent 
removed under vacuum. The resulting material was purified by reverse phase medium pressure liquid chro- 
matography on C-8 eluting with methanol/0.1% aqueous trifluoroacetic acid (60:40) to afford 640mg (78%) of 
the title compound as a white solid. NMR (200MH2,CD3OD): 1.22 (d,8Hz,3H), 1,35 (s,3H), 1.39 (s,3H), 2.12 

10 (m,2H). 2.32 (m,2H), 2.62 (m,4H), 2.80 (dd;8,11Hz;1H), 3.08 (dd;3,11Hz;1H), 3.92 (m,l'H)/4.39 
(dd;7.12Hz;1H), 5.02 (d,14Hz.1H), 5.18 (d,14H2,1H), 7.20-7.55 (m, 12H), FAB-MS; calculated for C32H38N4O4 
542; found 544 (M+H, 100%). 

Example 71 

4''[[3(R)-[[3-[(2(S),3-Dihydroxypropyl)amino]-3-methyl-1-Qxobutyl]amino]-2,3,4,5-tetrahydro-2-oxo-1H-1- 
benzazepin-1-yl)methyl][1,1'-biphenyl]-2-carbQxamide, trifluoroacetate 

To a solution of 0.585g (0.98mmol) of 4'-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)amjno]-2,3,4,5-tetrahydro- 
20 2-0x0-1 H-1-benzazepin-1-yl]methylHl,1'-biphenyl]-2-carboxamide, trifluoroacetate (Example 69) Irr 15mL dry 
methanol was added 0.27mL (1.95mmol) of triethylamine, 2.5g of dry 4A powdered molecular sieves followed 
by a solution of 1.3g (lOmmol) of D-glyceraldehyde acetonide (used crude as prepared according to the pro- 
cedure of Hertel, LW.; Grossman, C. S.; Kroin, J.S. Synth. Comm. 1991, 21, 151-154.) in 5mL of dry methanol. 
The pH of the mixture was carefully adjusted to 6.5 with glacial acetic acid ( 7'drops).The reaction was .stirred 
25 for 3 hours at which time 4.9mL (4.9mmol) of a 1 .OM solution of sodium cyanoborohydride in tetrahydrofuran 
was added via syringe. The reaction was stirred for 20 hours then filtered through a pad of Celite. To the filtrate 
was added S.OmL of trifluoroacetic acid (CAUTION! hydrogen cyanide evolved), 5.0ml of water and 5 drops of . 
concentrated hydrochloric acid. The resulting mixture was-stirred for 24 hours. The solvent was removed under 
vacuum to afford a dear oil which was purified by reverse phase medium pressure liquid chromatography on 
30 C-8 eluting with methanol/ 0.1% aqueous trifluoroacetic acid (60:40) to afford 590mg (90%) of. the title com- 
pound as a white solid. NMR (200MHz,CD3OD): 1.35 (s,3H), 1.39 (s,3H), 2.12 (m,1H), 2.31 (m,1H), 2.60 
(m,4H), 2.98 (dd;8,1 2Hz;1 H), 3.19 (dd;3,12Hz;1 H), 3.55 (dd;3,6Hz;2H), 3.83 (m,1 H), 4.40 (dd;8,1 1 Hz;1 H), 5.02 
(d,15Hz,1H), 5.15 (d,15Hz,1H), 7.20-7.55 {m,12H). FAB-MS: calculated forC32H38N405 558; found 560 (100%,). 

35 Example 72 

N-Ethyl-4'-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)-amino]-2,3,4,5-tetrahydro-2-Qxo-1H-1-benzazepin-1-yl]- 
methyl][1,r-biphenyl]-2-carboxamide, trifluoroacetate 

40 Step A : 4^-[[2,3,4,5-Tetrahydro-3(R)-[[3-methyl-1-oxo-3-[[(benzyloxy)carbonyl]amino]butyl]-amino]-2-oxo- 
1H-1-benzazepin-1-yi]methyl]-[1,r-biphenyl]-2-carboxylic acid 1.1-dimethylethyl ester 

To a solution of 1 .22g (3,0mmol) of 3-benzyl-oxycarbonylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1 H- 
1-benza2epin-3(R)-yl]-butanamide (Example-1 , Step F) in 1 0mL of dry dimethylformamide under nitrogen was 

45 added 131. 6mg (3.29mmol) of 60% sodium hydride in oil. After stirring for 20 minutes, a solution of 1.14g 
(3.29mmol)of t-butyl 4'-bromomethyl-1,1'-biphenyl-2-carboxylate (prepared according to the procedure of D.J. 
Carini, et. al. EPO publication 324,377) in 2.5mL of dimethylformamide was added by cannula. The flask which 
originally contained the bromide was rinsed with 2.5mL dimethylformamide which was added to the reaction 
mixture. After stirring at room temperature for 2 hours, the reaction was diluted with 400mL of ethyl acetate, 

50 washed with 1 0OmL of water and 1 0OmL of brine. The organic layer was dried over magnesium sulfate, filtered 
and the solvent removed under vacuum. The residue was purified by flash chromatography on silica gel eluting 
with ethyl acetate/hexane (55:45) to afford 1.74g (96%) of the product as a white foam. NMR (200MHz- 
,CDCl3): 1.15 (s,9H), 1.45 (s,3H), 1.48 (s,3H),, 1.76 (m,1H), 2.35-2.62 (m,5H), 4.48 (m,1H), 4.79 (d,14Hz,1H), 
5.04 (t,12Hz,2H), 5,35 (d, 14Hz,1H), 6.70 (d,6Hz,1H), 7.10-7.45 (m,17H), 7.72 (m,1H). FAB-MS: calculated for 

55 C41H45N3O6 675; found 683 (M+U). ' 
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Step B : 4^-[[2,3.4,5-Tetrahydro-3(R)-[[3-methyl-1-oxQ-3-[[(benzyloxy)carbonyl]amino]butyl]-am 
1H-1-benzazepin-1-yi]methyi]-[1,r-biphenyn-2-carbQxyiic acid . ' 

To a solution of 150mg (0.22mmol) of fhe intermediate from Step A in 1mL of dry methylene chloride was 
added 2 drops of anisole followed by 1mL oT trifluoroacetic acid. The solution was stirred for 4 hours at room 
temperature. The solvent was removed under vacuum and the resulting oil was azeotroped with carbon tetra- 
chloride (3x20mL) to afford 140mg (100%) of product as a white foam.. RMN (200MHz,CDCl3); 1-38 (s,6H), 
1 .65 (m,1H), 2.10-2.40 (m,3H), 2,61 (s,2H), 4.45 {m,1H), 4.62 (d,14H2,1H), 5.06 (s,2H), 5.27 (d,14Hz,1H), 7.00- 
7.36 {m,1 5H), 7.42 (m,1 H), 7.55 (m,1H), 7.68 (dJHz.l H), 7.95 (dd;2,8Hz;1H), 8.18 (br s,1 H). FAB-MS: calcu- 
lated for C37H37N3O6 619; found 642 (M+Na). 

Step C: N-Ethyl-4^-[[3(R)-[t3-(benzyloxycarbonyl)-amjnQ-3-methyl-1-oxobutyl]amino]-2,3,4,5-tetrahydro- 2- 
oxo-1H-1-benzazepin-1-yl]-methyl][1,rbiphenyl]-2-carboxamide 

To a slurry of 14mg (0.169mmol) of ethylamine hydrochloride in 1mL of dry methylene chloride under ni- 
trogen at OX was added 0.047mL (0.339mmol) of triethylamine followed by a solution of 70mg (0.113mmol) 
of the intermediate from Step B in 1mL of methylene chloride. To this mixture was added 75mg (0.169mmol) 
of benzotriazol-1 -yloxytris.(dimethylamino)phosphonium hexafluorophosphate. The reaction mirture was slowly 
warmed to room temperature. After 2 hours the reaction was diluted with 75mL of ethyl acetate, washed with 
25mL of 5% aqueous citric acid, 25mL of saturated aqueous sod ium bicarbonate and 25mL of brine. The organic 
layer was dried over magnesium sulfate, filtered and the solvent removed urder vacuum. The residue was puri- 
fied by flash chromatography on silica gel eluting with ethyl acetate/hexane (9:1) to afford 74mg (100%) of the 
product as a white foam. NMR (200MHz,CDa3): 0.75 (t,6Hz,3H), 1 .35 (s,3H), 1 .38 (s,3H), 1.76 (m,2H), 2.35- 
2.62 (m,5H), 3.10 (m,2H), 4.48 (m,1H), 4.82 (d,14H2,1H), 5.04 (m,3H), 5.30 (d.14Hz,1H), 5.57 .(s,1H)', 6.65 
(d,6Hz,1H), 7.10-7.45 (m,15H), 7.62 (m,1H). FAB-MS: calculated for C39H42N4O5 646; found 669 (M+Na). 

Step D : N-Ethyl-4^-[[3(R)-[(3-amino-3-methyi-1-oxobutyl)amino]-2,3,4,5-tetrahydrQ-2-oxo-1H-1-benzazepin- 
1-yl]methyl][1,r-biphenyl]-2-carboxamide, trifluoro acetate ' 

To a solution of 74mg (0.1 14mmol) of the intermediate obtained in Step C in 5mL of dry methanol was added 
3 drops of trifluoroacetic acid and 15mg of 20% palladium hydroxide on carbon. The mixture was hydrogenated 
at room temperature and 40psi for 3 hours. The catalyst was removed by filtration through Celite and the solvent 
removed under vacuum. The resulting material was purified by reverse phase medium pressure liquid chro- 
matography on C-8 eluting with methanol/0.1% aqueous trifluoroacetic acid (60:40) to afford 64 mg (90%) of 
the title compound as a white solid. NMR (200MHz,CD3OD): 0.85 (t,7Hz,3H), 1.35 (s,3H), 1.39 (s,3H), 2.1 
{m,1H), 2.3 (m,1H), 2.50-2.65 (m,4H), 3.09 (q,7H2,2H), 4.40 (dd;6,13Hz;1H), 4.92 (d',15Hz,1H), 5.30 
(d,15Hz,1H), 7.20-7.52 (m,12H). FAB-MS: calculated for C31H36N4O3 512; found 514 (100%). 

Example 73 

N-Ethyl-4^-[[3(R)-[[3-[(2(S),3-dihydroxypropyl)-amino]-3-methyl-1-oxQbutyl]amino]-2,3,4,5-tetrahydro-2-Qxo- 
1H-1-benzazepin-1-yl]methyl][1,r-biphenyl]-2-carboxamide, trifluoroacetate 

The title compound was prepared from N-ethyl-4'-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)amino]-2,3,4,5- 
tetrahydro-2-oxo-1H-1-benzazepin-1-yl]methyl] [1 ,r-biphenyl]-2-carboxamide, trifluoroacetate (Example 72) 
and D-glyceraldehyde acetonide (used crude as prepared according to the procedure of Hertel; L.W;; Gross- 
man, C. S.; Kroin, J.S., Synth. Comm. 1 991, 21, 151-154.) by the procedure described in Example 71. NMR . 
(200MHz,GD3OD): 0.87 (t,7Hz,3H), 1 .35 (s,3H), 1 .39 (s,3H), 2.1 0 (m,1 H), 2.35 (m,1 H), 2.50-2.65 (m,4H), 2.85- 
3.25 (m,4H), 3.55 (m,2H). 3.83 (m,1H), 4.40 (dd;8,12Hz;1H), 5.00 (d,15Hz,1H), 5.25 (d,15Hz,1H), 7.20-7.52 
(m,12H). FAB-MS: calculated for C34H42N4O5 586; found 588 (100%). 
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Example 74 

N-(2-Hydroxyethy[)-4^-[[3(R)-[(3-amino-3-methy(-1-oxobutyl)amino]~2,3,4,5-tetrahydrQ-2-oxo-1H^^ 
pin-1-yi]niethyl][1,V-biphenyl]-2-carboxamide, trifluoroacetate ' 

5 

S^eP A : N-(2-Hydroxyethyl)-4'-[[3(R)-[[3~(benzyioxycarbQnyl)amino-3-methyi-1-oxobutyllamino]-2,^ 
rahydro-2-oxo-1H-1-benzazepin-1-yl]methyl][1,r-biphenyl]-2-carboxamide 

To a solution of 70nng (O.Hmmol) of 4'-[[2,3,4,5-tetrahydro-3(R)-[[3-methyl-1-oxo-3-[(benzyloxycarbo- 
10 nyl)amino]butyi]amino]-2-oxo-1H-1-benzazepin-1-yl]methyl][1,r-biphenyl]-^ acid (Example 72, 

Step B) in 2mL of dry methylene chloride under nitrogen at 0°C was added 0.023mL (0. 1 7mmol) of triethyiamine 
followed by 55mg (0.12mmoi) of benzotriazol-1-yloxy-tris(dimethyianiino)phosphonium hexafluorophosphate. 
After 5 minutes, O.OIOmL (0.12mmol) of ethanolamine was added tothe reaction by syringe. The reaction mix- 
ture -was slowly warmed to room temperature. After 2 hours, the reaction was diluted with 75mL of ethyl acetate, 
16 washed with 25mL of 5% aqueous citric acid, 25mL of saturated sodium bicarbonate and 25mL of brine. The 
organic layer was dried over magnesium sulfate, filtered and the solvent removed under vacuum. The residue 
was purified by flash chromatography on silica gel eluting with ethyl acetate/methanol (97:3) to afford 58mg 
(78%) bf the product as a white foam. NMR (200MHz,CDC!3): 1.3,0 (s,3H), 1.35 (s,3H), 1.80 (m,1H), 2.20- 
2.75 (m,7H), 3.10-3.40 (m,4H), 4,51 (m,1H), 4.92 (d,14Hz,1 H). 5.00 (s,2H), 5.10 (d,14Hz,1 H), 5.68 (s,1H), 6.53 
20 (d,6Hz,1+H),7.12-7.48(m,16H), 7.65 (d;1,6H2;1H). FAB-MS: calculated for C39H42N40^ 

Step B: N-(2-Hydroxyethyl)-4^-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydro-2-oxo-1H-1- 
benzazepin-1-yi]methyl][1,1'-biphenyl]-2-carboxamide, trifluoroacetate 

25 The title compound was prepared from the intermediate obtained in Step A by the procedure described in 

Example 72, Step D. NMR (200MHz,CD3OD): 1,35 (s,3H), 1 .39 (s,3H), 2.00-2.40 (m,2H), 2.41^2.68 (m,4H), 
3.21 (t,5Hz,2H),3.41 (t,5Hz,2H), 4.40 (dd;6,10Hz;1 H), 4.95 (d,1 5H2,1 H), 5:26 (d,15Hz,1H), 7.20-7.52 (m,12H)! 
FAB-MS: calculated for C31H36N4O4 528; found 530 (100%). 

30 Example 75 

N-(Phenylmethyl)-4'-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydro-2-QXQ-1H-1-benza2e~ 
pin-1-y[]methyl][1,r-biphenyl]-2-carboxamide, trifluoroacetate 

35 Step A : N-(Phenylmethyl)-4'-[[3(R)-[[3-(benzyloxycarbonyl)amino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetra- 
hy dro- 2-0X0-1 H-1-benzazepin-1-yl]methyl][1,r-biphenyl]-2-carboxamide 

The title compound was prepared from 4'-[[2,3,4,5-tetrahydro-3(R)-[[3-methyl-1-oxo-3-[(ben2yloxycarbo- 
nyl)amino]butyl]amino]-2-oxo-1H-1-benzazepin"1-yt]methyl][1,1-biphenyl]-2-carboxylic acid (Example 72, 
40 Step B) and benzylamine according to the procedure described in Example 74. Step A. ""H NMR (200MHz- 
.CDCIa): 1.31 (s,3H), 1.35 (s,3H), 1.75 (m,1H), 2.30-2.65 (m,5H), 4.23 (d,5Hz,2H), 4.47 (m,1H), 4.83 
(d,14Hz,1H), 5.02 (s,2H), 5.45 (m,1H), 5.60 (s,1H), 6.68 (d,6Hz,1H), 6.90 (m,2H), 7.10-7.50 (m,20H), 7.65 
(m,1H). FAB-MS: calculated for C44H44N4O5 708; found 709 (M+H), 731 (M+Na,100%). 

45 Step B: N-(Phenylmethyl)-4'-[[3(R)-[(3-amino-3-methyl-1-Qxobutyl)amino]-2,3,4,5-tetrahydro-2-oxo-1H-1- 
benz5zepin-1-yl]methyli[1,V-biphenyl]-2-carboxamide, trifluoroacetate 

The title compound was prepared from the intennediate obtained in Step A according to the procedure de- 
scribed in Example 72, Step D. NMR (200MHz,CD3OD): 1.35 (s,3H), 1.39 (s,3H), 2.00-2.45 (m,2H). 2.48- 
50 2.68 (m,4H), 4.28 (m,2H), 4.40 (dd;8,12Hz;1H), 4.95 (d,15Hz,1H), 5.26 (d,15Hz,1H), 7.05 (m,2H), 7.15-7.55 
(m,15H), 8.47 (t,6Hz,1H). FAB-MS: calculated for C36H38N4O3 574; found 576 (100%). 
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Example 76 

N-[(4-MethoxyphenyOmethyl]-4'-[[3(R)-[(3-amino-3-methyl-1-oxobuty))amino]-2,3,4,5-te^^ 
1-benzazepin-1 -yl]methyi][1 ,1 '-biphenylJ-2-carboxamide, trifluoroacetate 

5 

Step A : N-[(4'Methoxyphenyl)methyl]-4'-[[3(R)-P-(benzyloxycarbonyl)amino-3-methyl-1-oxQ-butyi]amin 
2,3,4,5-tetrahydro-2-oxo-1H-1-benza2epin-1-yl]methyl][1,V-btphenyl]-2-carbo xarnide 

The title compound was prepared from 4'-[[2,3,4,5-tetrahydrOT3(R)-[[3-methyl-1-oxo-3-[[(benzytox- 
10 yoxy)carbony!]amino]butyi]amino]-2-oxo-1H-1-benza2epin-1-yl]methiyl][1,1-biphenyl]-2-earboxytic acid (Ex- 
ample 72, Step B) and 4-mettioxybenzylamine by the procedure described in Example 74, Step A. "^H NMR 
(200MHz,CD3OD): 1.40 (s,6H), 2.00 (m,1H), 2.31 (m,1H), 2.50-2.75 (m,4H), 3.82 {s,3H), 4.27 (s,2H), 4.43 
(dd;7,11Hz;1H), 4-95 (d,15Hz,1H), 5.05 (d,12Hz,1H), 5.15 (d,12Hz,1H), 5.37 (d,15Hz,1H), 6.87 (m,3H). 7.03 
(d,8Hz,2H), 7.20-7.57 (m,19H). FAB-MS: calculated for C45H46N4O6 738; found 740. 

■15 

Step B : N-[(4-Methoxyphenyl)methy(]-4^-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydro-2- 
oxQ-1H-1-benzazepln-1-yl]-methyl][1,V-biphenyl]-2-carboxamide, trifluoroacetate 

The title compound was prepared from the intermediate obtained in Step A by the procedure described in 
20 Example 72, Step D.iH NIV1R(200MHz,CD3OD): 1.32 (s,3H), 1.37 (s,3H), 2.00-2.45 (m,2H), 2.48-2.68 (m,4H), 
3.75 (s,3H), 4.20 .(s,2H), 4.40 {dd;8,12Hz;1H). 4.95 (d,14Hz,1H), 5.25 (d,14Hz,1H), 6.80 (d,8Hz,2H), 6.97 
(d,8Hz,2H), 7.19-7.52 (m,12H). FAB-MS: calculated for C37H40N4O4 604; found 606 (100%). 

Example 77 

25 

N-[(4-Hydroxyphenyl)methyl]-4'-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)aminQ]-2,3,4,5-tetrahydro-2-oxo-1H-1- 
benzazepin-1 -yi]methyl][1 ,1 '-biphenyl]-2-carboxamide, trifluoroacetate 

To a solution of 60.5mg (0.084mmol) of N-[(4-methoxyphenyl)methyl]-4'-[[3(R)-[(3-amino-3-methyi-1-ox- 
30 obutyl)amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-ben2azepin-1-yi]methyl][1 ,1'-biphenyl]-2-earboxamide, trifluor- 
oacetate (Example 76) in 3mL of dry methylene chloride under nitrogen was added 0.42mL (0.42mmol) of 1 .0 
M solution of boron tribromide in methylene chloride. The reaction mixture was stirred for 2 hours then 2mL of 
water was added followed by sufficient methanol to dissolve any remaining precipitate. The solvent was re- 
moved under vacuum. The resulting material was purified by reverse phase medium pressure liquid chroma- 
35 tography on C-8 eluting with methanol/ 0.1% aqueous trifluoroacetic acid (60:40) to afford 53mg' (89%) of the 
title compound as a white solid. NMR (200MHz,CD3OD): 1.3? {s,3H), 1.45 (s,3H), 2.10-2.50 (m,2H). 2.52- 
2.72 {m,4H), 4.23 (s,2H), 4.48 (dd;8,12Hz;1 H), 5.02 (d,14Hz,1 H), 5.30 (d,14Hz,1H), 6.72 (d,8Hz,2H), 6.94 
(d,8Hz,2H), 7.20-7.57 (m,12H). FAB-MS: calculated for C36H38N4O4 590; found 592 (100%). 

40 Example 78 

N,N-Piethyl-4'-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)-amino]-2,3,4,5-tetrahydrQ-2-oxo-1H-1-benzazepin-1- 
yl]-methyl][1 ,V-biphenyl]-2-carbQxamide, trifluoroacetate 

45 Step A : N,N-Diethyl-4'-[[3(R)-[[3-(benzyloxycarbonyl)amino-3-methyl-1-oxobutyl)aminQ]-2,3,4,5-tetrahydrQ- 
2-oxot1 H -1-benzazepin-1-yl]methyl][1 ,V-biphenyl]-2-carboxamide 

Prepared from,4'-[[2,3,4,5-tetrahydrd-3(R)-[[3-methyl-1-oxo-3-[[(ben2yloxy)carbonyl]amino]butyl]-amino]- 
2-0X0-1 H-1-benzazepin-1~yl]methyl][1,1'-biphenyl]-2-carboxylic acid (Example 72, Step B) and diethylamine 
50 according to the procedure described in Example 74, Step A. NMR (200MHz,CDCl3): 0.65 (t,6Hz,3H), 0.72- 
1.00 (m,3H), 1.35 (s,6H), 1.96 (m,1H), 2.27 (m,1H), 2.40-2.68 (m,6H), 2.80-3.12 (m,2H), 3.55 (m,1H), 4.35 
(dd;6,10Hz;1H), 4.82 (dd,6,15Hz;1H), 5.04 (dd;9,16Hz;2H), 5.40 (dd;8,14Hz;1H), 7.15-7.55 (m,1 7H). FAB-MS: 
calculated for C41H46N4O5 674; found 676, 698 (M+Na). 

55 Step B : N,N-Diethyl-4'-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benzaze- 
pin-1-yl]methyi][1, V-biphenyl]*2-carboxamide, trifluoroacetate 

The title compound was prepared from the intermediate obtained in Step A by the procedure described in 
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Example 72, Step D. NMR (200MHz,CD3OD): 0.67 (t,7Hz,3H), 0.75-1 .00 (m,3H), 1 .34 (s,3H), 1 .39 (s,3H), 
2.00-2.80 (mJH), 2.80-3.15 (m,2H), 3.55 (m,1H), 4.40 (dd;7,12H2;1 H), 4.87 {d,15Hz,1H), 5.36 (d,15Hz,1H), 
7.20-7.55 (m;i2H). FAB-MS: calculated for C33H40N4O3 540; found 542 (100%). 

5 Example 79 

3-AminQ-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-carboxy[1 J'-biphenyt]-4-vl]methyl]-1H-benzazepl^ 
3(R)-yi]butanarnide, trifluoroecetate 

10 To a slurry of 54 mg (0.086mmol) of 4'-[[2,3,4,5-tetrahydro-3(R)-[[3-n^ethyl-1-oxo-3-[(benzyloxyca^bo- 

nyl)am^no]butyl]amino]-2-oxo-1 H^-1-benzazepin-1-yl]methyl][1 J'-biphenyl]-2-carboxylic acid (Example 72, 
Step B) in 2mL of dry methylene chloride under nitrogen was added 0.5mL {0.5mmol) of 1.0M solution of boron 
tnbromide in methylene chloride. The reaction mixture was stirred at room temperature for 30 minutes then 
quenched by the addition of 2mL of water. The remaining solids were dissolved by the addition of 2mL of me- 

15 thanol and the solvent were removed under vacuum. The resulting material was purified by reverse phase me- 
dium pressure liquid chromatography on C-8 eluting with methanol/0.1% aqueous trifiuoroacetic acid (60:40) 
to afford 38mg (74%) of the title compound as an off-white solid. ^H NMR (200MH2,CD3OD): 1.34 
(s,3H),1.39(s,3H),2.0Q-2.46(m,2H),2.50-2.70 (m,4H),4.42 (dd;7,1 1Hz;1H),4.99 (d,14Hz,1H),5.23 (d,14Hz, 
1H),7.2-7.6(m,11H)-7.76{dd;1,7Hz;1H). FAB-MS: calculated for C29H31 N3O4 485; found 486 (M+H,100%). 

20 ' ■ 

Example 80 

3-Amino-3-methyl-N-[2.3,4,5-tetrahydro-2-oxo-1-[[2^-hydroxymethyl[1,r-biphenyt]-4-y!]methyl]-1H-benzaze- 
pin-3(R)-yl]butanamide, trifluoroacetate 

25 

Step A : 3-[(Benzyloxycarbonyi)amino]-3-methyl-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2^-hydroxymethyi[l,r-biphe- 
nyl]-4-yl]methyl]-1 H-benzazepin-3(R)-yi]butanamide . ~ ~~ , 

To a solution of 124mg (0.20mmol) of 4'-[[2,3,4,5-tetrahydro-3(R)-[[3-methyl-1-oxo-3-[(benzyloxycarbo- 
30 nyl)amino]butyl]amino]-2-oxo-1H-1-benzazeptn-1-yl]methyl][1,1'-biphenyl]-2-carboxylic acid (Example 72, 
Step B) in 1 .5mL of dry 1 ,2-dimethoxyethane at 0°C was added 0.046mL (0.421mmol) of rt-methylmorpholine 
followed by 0.055mL (0.42mmol) of isobuty! chloroformate. The reaction mixture was stirred at 0°C for 1 hour 
then filtered. Solids were rinsed with 1 ,2-dimethoxyethane (2x1mL) and the filtrates combined. To the filtrate 
at d°C was added by syringe a solution of 30.3mg (O.SO.Immol) of sodium borohydrlde in 0.3mL of water. The 
35 reaction mixture was stirred at 0°C for 15 minutes then diluted with ethyl acetate (75mL). The organic layer 
was washed with saturated aqueous ammonium chloride (25mL) and brine (25mL), then dried over magnesium 
sulfate, filtered and the solvent was removed under vacuum. The residue was purified by flash chromatography 
on silica gel eluting with ethyl acetate/hexane (75:25) to afford 86mg (71%) of the product as a white solid. 
NMR (200MHz,CDCl3): 1 .35 (s,3H), 1 .37 (s,3H), 2.80 (m,2H), 2.50 (m,4H), 4.50 (m,3H), 4.90 (d,1 5Hz,1 H), 5.03 
40 (dd;10,12Hz;2H), 5.18 (d,15Hz,1H), 5.77 (s,1H), 6.70 (d,8Hz,1H), 7,10-7.40 (m,16H), 7.53 (m,1H). FAB-MS: 
calculated for C37H39N3O5 605; found 607 (30%). 

Step B : 3-Amino-3-methyl-N-[2.3.4,5-tetrahydro-2-oxo-1-[[2'-hydroxymethyl[1,V-biphenyl]-4- yl]methyl]-1 H- 
benzazepin-3(R)-yl]butanamide, trifluoroacetate 

45 

To a solution of 40mg (0.066mmol) of the intermediate obtained in Step A in 2mL of methanol was added 
5mg of 20% palladium hydroxide on carbon catalyst. The resulting mixture was hydrogenated at room temper- 
ature and 1 atmosphere for 30 minutes. The catalyst was removed by filtration through Celite and the solvent 
removed under vacuum. The residue was purified by reverse phase medium pressure liquid chromatography 
50 on C-8 eluting with methanol/ 0.1% aqueous trifiuoroacetic acid (60:40) to afford 36mg (95%) of the title com- 
pound as a white solid. NMR (200MHz,CD3OD): 1.34 (s,3H), 1.37 (s,3H), 2.0-2.7 (m,6H), 4.44 (m,3H),,4.95 
(d,15Hz,1H), 5.25 (d,15Hz,1H), 7.1-7.5 (m,11H), 7.55 (d,6Hz,1H). FAB-MS: calculated for C29H33N3O3 471; 
found 472 (M+H, 100%). 
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Example 81 

3-Amino-3-nnethyl-N-[2.3.4,5-tetrahydro-2-oxo-1-[[2'-methyl[1 J'-biphenyl]-4-yl]methy^ 
yl]butanamide, trifiuoroacetate ^ 

5 

To a solution of 30mg (0.066mmol) of 3-[(ben2yloxycarbony!)amino]-3-methyl-N-[2,3,4,5-tetrahydro-2- 
oxo-1-[[2^-hydroxymethyl[1,1'-biphenyl]-4-y!]methyi]-1H-benza2epin-3(R^ (Example 80, Step 

A) in 2mL of methanol was added 5mg of 20% palladium hydroxide on carbon catalyst and 1 drop of trifluor- 
oacetic acid. The resulting mixture was hydrogenated at room temperature and 1 atmosphere for 4 hours. The 

10 catalyst was removed by filtration through Celite and the solvent removed under vacuum. The residue was puri- 
fied by reverse phase medium pressure liquid chromatography on C-8 eluting with methanol/ 0.1% aqueous 
trifluoroacetic acid (65:35) to afford 30mg (100%) of the title compound as a white solid. '•H NMR 
■ (200MHz,CD3OD); 1.35 (s.3H), 1.40 (s,3H), 2,0- 2.7 (m,6H), 2.10 (s,3H), 4.42 (dd;8,12Hz;1H), 4.95 
(d,14H2,1H), 5.27 (d,14H2,1H), 7.1-7.4 (m,12H).' FAB-MS: calculated for C29H33N3O2 455; found 456 

15 (M+H,100%). 

Example 82 

4^-[[3(R)-[[3-[(2(S),3(S),4-TrihydroxybutylaminQ]-3-methyl-1-Qxobutyl]amino]-2,3,4.5-tetrahydro-2-Qxo^ 
20 benzazepin-1 -yl]methyl][1 ,1 '-biphenyl]-2-carboxamide, trifiuoroacetate 

Step A : 1-t-Butyldimethylsilyl-2,3-isopropylidene-D-threitol 

To a solution of I.Og (6.2mmol) of 2,3-isopropylidene-D-threitol in 6.0mL of dry dimethylfomnamide at 0°C 
25 was added 0.44g (6.5mmol) of imidazole followed by dropwise addition of a solution of 0.93g (6,2mmol) of t- 
butyldimethytsilyl chloride, in 6.0mL of dimethylformamide. The reaction mixture was stirred at 0°C for 30 min- 
utes then at room temperature for 1 hour. The reaction mixture was poured into 75mL water and extracted with 
ether (3x75mL). The combined ether extracts were washed with saturated aqueous sodium bicarbonate and 
with brine. The organic layer was dried over magnesium sulfate, filtered and the solvent removed undervacuum. 
30 The resulting oil was purified by flash chromatography on silica gel, eluting with hexanes/ethyl acetate (75:25) 
to afford 0.70g (41%) of product as a clear oil. NMR (200Mh2,CDCl3): 0.07 (s,6H), 0,90 (s,9H), 1 .39 (s,3H), 
1.41 (s,3H), 3.60-4.00 (m,7H). FAB-MS: calculated for Ci3H2804Si 276; found 261 (M-15,10%). 

Step B : 5(S)-t-Butyldimethylsilyloxymethyl-2,2-dimethyl-1,3-dioxolan-4(R)-carboxaldehyde 

35 . 

To a solution of 0.676g (2,44mmol) of.the intermediate obtained in Step A in 35mL of dry methylene chloride 
was added 3mL of dry dimethyisulfoxide followed by 2,8mL (20.2mmol) of triethylamine. To this solution was 
added 1.61g (lO.lmmol) of pyridine sulfur trioxide complex in three portions over a 5 minute period. The reaction 
mixture was stirred at room temperature for 2 hours at which time it was diluted with 250mL of ethyl acetate. 
40 The mixture was transferred to a separatory funnel and washed with IN HCI {2x50mL), saturated aqueous so- 
dium bicarbonate (50mL) and brine (50mL). The organic layer was dried over magnesium sulfate, filtered,, and 
the solvent removed under vacuum to afford 672mg (100%) of product which was used in the next reaction 
without further purification. NMR (200MHz,CDCl3): 0.09 (s,6H), 0.87 (s,9H), 1.40 (s,3H), 1.45 (s,3H), 3.78 
(d,4Hz,2H), 4.10 (m,1H), 4.30 (dd;2,6Hz;1H), 9.85 {d,2Hz,1H). 

45 . 

Step C : 4'-[[3(R)-[[3-[(2(S).3(S),4-Trihydroxybutylamino]-3-methyl-1-oxobutyl]amino]-2,3,4.5-tetrahydro-2- 
0X0-1 H-1-benzazepin-1-yl]-methyl][1,r-biphenyl]-2-carboxamide. trifiuoroacetate 

The title compound was prepared from 4'-[I3(R)-[(3-amino-3-methyl-1 -oxobutyt)amino]-2,3,4,5-tetrahydro- 
50 2-oxo-1H-1-benzazepin-1-yl]methyl]-[1,1'-biphenyl]-2-carboxamide, trifiuoroacetate (Example 69) and the in- 
termediate obtained in Step B by the procedure described in Example 71. NMR (200MH2,CD3OD): 1.37 
(s,3H), 1.41 (s,3H), 2.12-2.40 (m,2H), 2.55-2.71 (m,4H), 3.05-3.25 (m,2H), 3.59 (m,3H), 3.92 (m,1H), 4.40 
(dd;7,12Hz;1H), 5.02 (d,15Hz,1H), 5.15 (d,15Hz,1H), 7.20-7.58 (m,12H). FAB-MS: calculated for C33H40N4O6 
588; found 589 (M+H,70%). 
55 . ■ 
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Example 83 

4'-[[3.(R)-[(2(R)-amino-3-hydrQxy~1-oxQprQpyl)amino]-2,3,4,5-tetrahydro-2-Qxo-1H^ 
thy]]-[1,1'-biphenyi]-2-carboxamide, trifluoroacetate 

5 

Step A : 2(R)-t-Butoxycarbonylamino-3-(t-butoxy>N-[2,3,4,5-tetrahydro.2-oxo-1H-1-benzazepiri-3(R)- 
■ yl]prQpanamide 

To a solution of 200mg {1.13mmol) of 3{R)-amino-2,3,4,5-tetrahydro-1 H-1-benzazepin -2-one (Example 
10 1, Step B) in 8mL of dry methylene chloride was added 0.206mL '(1.48mmo() of triethylamine, 553mg 
(1.25mmoi) of BOC-D-serine t-buty( ether followed by 602mg {1.36mmol) of benzotriazal-1-yloxytris(dimethy- 
lamino)phosphonium hexafluorophosphate. The reaction mixture was stin-ed at room temperature for 2 hours 
then diluted with lOOmL of ethyl acetate, washed with 25mL of 5% aqueous citric acid, 25mL of saturated so- 
dium bicarbonate and 25mL of brine. The organic layer was dried over magnesium sulfate, filtered and the soi- 
ls vents removed under vacuum, the residue was purified by flash chromatography on silica gel, eluting with ethyl 
acetate/hexane (55:45) to afford 480mg (1 00%) of the product as a white foam, ^ H NMR (200MHz,CDCl3): 1 .20 
(s,9H), 1.47 (s,9H), 1.92 (m,1H), 2.55-3.02 (m,3H), 3.38 (t,8Hz,1H), 3.78 (m,1H), 4.15 (m,1H), 4.52 (m,1H), 
5.45 (s.lH), 7.00 (m,1H), 7.10-7.35 (m.3H), 7.68 (d,4Hz,1H), 8.05 (s,1H). FAB-MS: calculated for G22H33N3O5 
419; found 420 (M+H,20%), 426 (M+Li,40%). 
20 ■ , 

Step B : 2(R)-t-Butoxycarbonylamino-3-(t-butQxy)-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-cyano[1,r-biphenyl]-4- 
yl] methyl]-1H-1-benzazepin-3(R)-yl]prQpanamide "~ ~ 

Prepared from the intermediate obtained in Step A and 4'-bromomethyl-1,1'-biphenyl-2-nitriie (Example 
25 69, Step C) by the procedure described in Example 69, Step D. NMR (200MHz,CDCl3): 1.20 (s,9H), 1.47 
(s,9H), 1.88 (m,1H), 2.45-2.75 (m,3H), 3.38 (dd;6,8Hz;1 H), 3.78 (m,1H), 4,15 (m,1H), 4.52 (m,1H), 4.97 
(d,14Hz,1H), 5.21 (d,14Hz,1H), 5.40 (s,1H), 7.1-7.5 (m,11H), 7.6-7.8 (m,2H). FAB-MS; calculated for 
C36H42N4O5 610; found 618 (M+Li,30%). 

^0 Step C: 4^-[[3(R)-[[2(R)-(t-ButoxycarbQnyl)amino-3-hydroxy-1-oxopropyl]amino]-2,3,4,5-tetrahydro-2-oxo- 
1H-1-benzazepin-1-yl]methyl]-[1,V-biphenyl]-2-carboxamide 

Prepared from the intermediate obtained in Step B by the procedure described in Example 69, Step E. ''H 
NMR (400MHz,CDCl3): 1.18 (s,9H), 1.45 (s,9H), 1.85 (m,1H), 2.45 (m,1H), 2.62 (m,2H), 3.38 (dd;6,8Hz;1 H), 
35 3.72 (m,1H), 4.12 (m,1H), 4.47 (m,1H), 4.92 (d,14Hz,1H), 5.13 (s,1H), 5.20 (d,14Hz,1H), 5.37 (s,2H), 7.17 
(m,3H), 7.2-7.4 (m,6H), 7.40 (m,1H), 7.47 (m,1H), 7.60 (s,1H), 7.72 (d,8Hz,1H). FAB-MS: calculated for 
C36H44N4O6 628; found 636 (M+Li,40%). 

Step D: 4'-[[3(R)-[(2(R)-Amino-3-hydroxy-1-oxopropyl)aminQ]-2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-1- 
yl]methyl][1 , 1/-biphenyl]-2-carboxamide, trifluoroacetate , 

The title compound was prepared from the intermediate obtained in Step C by the procedure described in 
Example 69, Step F. NMR (200MHz,GD3OD): 2.10 (m,1 H), 2.37 (m,1H), 2.62 (m,2H), 3.8-4.1 (m,3H), 4.42 
(dd;6,11Hz;1H),4.95(d,14Hz,1H),5.27 (d,14Hz,1H), 7.2-7.6 (m,12H). FAB-MS: calculated for C27H2gN404 472; 
45 found 473 (M+H,100%). 

Example 84 

4^-[[3(R)-[(2-AminQ-2-methyl-1-Qxopropyl)amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-1-yl]methyl]- 
50 [1.V-biphenyl]-2-carbQxamtde, trifluoroacetate 

Step A : 2-t-Butoxycarbonyiamino-2-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-cyanol[1,r-biphenyl]-4-yl]me- 
thyl]-1H-1-benzazepin-3(R)-yl]-prQpanamide ~ 

55 Prepared from 2-t-butoxycarbQnylamino-2-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1 H-1-benzazepin-3(R). 

yljpropanamide (Example 63, Step A) and 4'-bromomethyl-1-1'-biphenyl-2-nitnle (Example 69, Step C) by the 
procedure described in Example 69, Step D. NMR (200MHz,CDCi3): 1 .39 (s,9H), 1.41 (s,3H), 1.45 (s,3H), 
1.83 (m,1H), 2.4-2.8 (m,3H), 4.48 (m,1H), 4.90 (d,16Hz,1H), 4.93 (s,1H), 6.22 (d,16Hz,1H), 7.1-7.5 (m,10H), 
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7.60 (m,1H), 7.72 (d,6Hz,1H). FAB-MS: calculated for C33H36N4O4 552; found 554 (20%). 

Step B : 4'-[[3(R)-[[2-(t-Butoxycarbony[)aminQ-2-methyl-1-oxQprQpyi]aminQ]-2,3,4,54etrahydro-^ 
benzazepin-1 -yl]methyl]-[1 , 1 '-biphenyi]-2-carboxamide 

5 . 

Prepared from the ihtermediate obtained in Step A by the procedure described in Example 69, Step E. ''H 
NMR (200MHz,CDCl3): 1.40 (s,12H), 1.43 (s,3H), 1.83 (m,1 H), 2.4-2.8 (m,3H), 4.48 (m,1H), 4.85 (d,14Hz,1H), 
4.97 (s,1H), 5.20 (s,1H), 5.22 (d,14Hz,1H), 5.57 (s.lH), 7.1-7.5 (m,11H), 7.70 (dd;1,6Hz;1H). 

10 Step C : 4^-[[3(R)-[(2-Amino-2-methyl-1-oxopropyl)-amino]-2,3,4,5-tetrahydro-2-Qxo-1H-1-benzazepin-1- 
yl]methyl][1, V-biphenyl]-2-carboxamide, trifluoroacetate 

The title compound was prepared from the intermediate obtained in Step B by the procedure described in 
Example 69, Step F. NMR (200MHz,CD3OD): 1.52 (s,3H), 1,65 (s,3H), 2.25 (m,2H), 2.60 (m,2H), 4.40 
15 (m, 1 H), 5.00 (d,7Hz,1 H), 5.20 (d,7Hz,1 H), 7.2-7.6 (m,12H). FAB-MS: calculated for C28H30N4O3 470; found 471 
{M.+H,10G%) 

Example 85 

20 3-(2-Aminoethyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2'-carbQxy[1,r-biphenyl]-4-yl]methyl]-1H- 
benzazepin-3(R)-y[]butanamide, dihydrochioride 

Step A : 4^-[[2,3,4,5-Tetrahydro-3(R)-[[3-methyl-1-oxo-3-amino]butyl]amino]-2-oxo-1H-1-benzazepin-1-yt]me- 
thyl][1,r-biphenyi]-2-carbcxylic acid, 1,1-dimethylethyl ester, acetate 

To a solution of400nrig (0.592mmo!) of 4'-[(2,3,4,5-tet^ahydro-3(R)-[[3-methyi-1-oxo-3-[(benzyloxycarbo- 
nyl)amino]butyl]amjno]-2-oxo-1 H-1-benzazepin-1-yl]methyl][1,1'-biphenyl]-2-carboxylic acid 1,1-dimethyle- 
thyl ester (Example 72, Step A) in 1 0mL of methanol was added 0,034mL (0.59mmol) of acetic acid and 80mg 
of 20% palladium hydroxide on carbon catalyst. The resulting mixture was hydrogenated at room temperature 
30 and 1 atmosphere for 4 hours. The catalyst was removed by filtration through Celite and the filtrate concentrated 
under vacuum to afford 345mg (97%) of the product as a white solid. NMR (400MHz,CD3OD): 1.17 (s,9H), 
1.35 (s,3H), 1.42 (s,3H), 1.95 (s,3H), 2.15 (m,1H), 2.35 (m,1H), 2.50 (d,12Hz,1H), 2.5-2.78 (m,3H), 4.42 
(dd;8,11Hz;1H), 5.02 (d,15Hz,1H), 5.37 (d,15Hz,1H), 7.1-7.6 (m,11H), 7.67 (d,8Hz,1H). FAB-MS: calculated 
for C33H39N304 541; found 542 (M+H, 100%). 

35 

Step B : 2-(t-ButoxycarbonylaminQ)aGetaldehyde 

To a solution of 700mg (4.34mmol) of 2-(t-butoxycarbonylamino)ethanol in 35mL of dry methylene chloride 
was added 4.0mL of dimethylsulfoxide and 4.8mL (35mmol) of triethylamine, followed by 2.8g (1 7mmol) of pyr- 

40 ^ idine sulfur trioxide complex in three portions over 5 minutes. The reaction was stirred at room temperature for 
3 hours then diluted with 500mL of ether. The mixture was transferred to a separator/ funnel and washed with 
1 NHCI (2x50mL), saturated aqueous sodium bicarbonate (lOOmL), and brine (lOOmL). The organic layer was 
dried over magnesium sulfate, filtered, and the solvent removed under vacuum to afford 550mg (80%) of prod- 
uct which was used without further purification. NMR (200MHz,CDCl3): 1.40 (s,9H), 4.05 (d,7Hz,2H), 5.17 

45 (3,1 H), 9.62 (s,1H). 

Step C: 3-(2-Aminoethyi)amino-3-methyt-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-carboxy-[1,1'-biphenyl]-4-yl)me- 
thyl]-1 H-benzazepin-3(R)-yl]butanamide, dihydrochioride 

50 To a solution of 345mg (0.573mmol) of the intennediate obtained in Step A in lOmL of dry methanol was 

added 0.088mL (0.63mmGl) of triethylamine, 3.4g of dry 4A powdered molecular sieves followed by a solution 
of 540mg (3.4mmol) of 2-(t-butoxycarbonylamino)acetaldehyde (Step B) in 5mL of dry methanol. The pH of 
the mixture was carefully adjusted to 6.5 with glacial acetic acid ( 7 drops). The reaction was stirred for 3 hours 
at which time 3.4mL (3.4mmol) of a 1 .0 M solution of sodium cyanoborohydride in tetrahydrofuran was added 

55 by syringe. The reaction was stirred for 20 hours then filtered through a pad of Cetite. To the filtrate was added 
2.0mL of acetic acid (CAUTION! evolution of hydrogen cyanide). The resulting mixture was stirred for 3 hours. 
The solvent was removed under vacuum to afford a clear oil which was dissolved in 5mL of methylene chloride. 
To this solution was added 5 drops of anisole followed by 5mL of trifluoroacetic acid. The mixture was stirred 
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for 4 hours at room temperature then ail voiatiles removed under vacuum to give an oil which was purified by 
reverse phase medium pressure liquid chromatography on C-8 eluting with methanol/0.1% aqueous trifluoroa- 
cetic acid (55:45). The product thus obtained was converted to its dihydrochloride salt by dissolving it in 1 0mL 
of 6 hi HCI followed by evaporation under vacuum. The cycle was repeated three times to afford 273mg (79%) 
5 of the title compound as an off-white solid. NMR (200MHz,CD3OD): 1.45 (s,3H), 1.51 (s,3H), 2.1-2.5 (m,2H), 
2.5-2.7 (m,4H), 3.2-3.5 (m,4H), 4.42 (dd;8,11H2;1H), 5.00 (d,16H2,1H). 5.22 (d,15Hz,1H), 7.2-7.6 (m,l'lH)' 
7.78 (d,6Hz,1H). FAB-MS: calculated for C31H36N4O4 528; found 529 (M+H,100%). 

Example 86 

■ 10 

3- [(2(S)-Hydroxypropyl)amino]-3-methy{-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazQl-5-yl)[1,r-biphenyl> 

4- yl]methyt]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

Step A : 3-[(2-(S)-Benzyloxypropyl)amino]-3-methyl-N-[2,3,4,5-tetrahydro-2-Qxo-1-[[2'-(1H-tetrazol-5-yl)[1,r- 
^5 biphenyl]-4-yl]methyl]-1H-1-benz3zepin-3(R)-yl]butanamide, trifluoroacetate 

To a solution of 0.20g (0.34mmol) of 3-amtnO"3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1 -[[2'-(1 H-tetrazol-5- 
yl)[1,1'-bipheny!]-4-yt]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate (Example 1) in 8mL of 
dry methanol was added 0.096mL (2.5Qmmol) of triethylamine, 1 .Og of dry 4A powdered molecular sieves fol- 

20 lowed by a solution of 0.296g (1.80mmol) of (S)-2-benzyloxypropanal (prepared from ethyl-L-lactate according 
to the procedure of Hanessian and Kloss, Tetrahedron Lett. 1985, 26, 1261-1264.) in 2mL of dry methanol. 
The pH of the mixture was carefully adjusted to 6.5 with glacial acetic acid. The reaction was stirred for 2 hours 
at which time 2.06mL (2.06mmol) of a 10 M solution of sodium cyanoborohydride in tetrahydrofuran vyas added 
by syringe. The reaction was stirred for 24 hours then filtered through a pad of Celite. To the filtrate was added 

25 S.OmL of trifluoroacetic acid (CAUTION! evolution of hydrogen cyanide) and the resulting mixture was stirred 
for three hours. The solvent was removed under vacuum to afford 1 .6g of a clear oil which was purified by re- 
verse phase medium pressure liquid chromatography on C-8 eluting with methanol/0.1% aqueous. trifluoroa- 
cetic acid (65:35) to afford 254mg (100%) of the product as a white solid, m NMR (200MHz,CD3OD): 1.28 
(d,6Hz,3H), 1.35 (s,3H), 1.40 (s,3H), 2.10 (m,1H), 2.2-2.7 (m,5H), 2.95 (m,1H), 3.20 (m,1H), 3.83 (m,1H), 4.42 

30 (m,1 H), 4.50 (d,11Hz,1H), 4.63 (d,11H2jH), 5.20 (d J SHzJH), 6.95 (d,8Hz,2H), 7.1-7.7 (mJ5H). FAB-MS: cal- 
culated for C39H43N7O3 657; found 658 (M+H, 100%). 

Step B: 3-[(2(S)-Hydroxypropyl)amino]-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5-yl)[1,1-bi- 
phenyl]-4-yi]methyl]-1H-1-benzazepin-3(R)-yi]-butanamide, trifluoroacetate 

35 ^ ^ ' ^ ~ ^ ~ ■ 

A solution of 250mg (0.324mmol) of the intermediate prepared in Step A in 5mL of methanol was placed 
in a shaker bottle. To the solution was added 3 drops of trifluoroacetic acid and O.lg of 30% palladium on carbon. 
The mixture was hydrogenated at room temperature and 40psi for 3 days. The catalyst was removed by filtration 
through Celite and the filtrate evaporated under vacuum. The resulting material was purified by reverse phase 
40 medium pressure liquid chromatography on C-8 eluting with methanol/0.1% aqueous trifluoroacetic acid (60:40) 
to afford 149mg (64%, Steps A + B) of the title compound as a white solid, NMR (200MHz,CD3OD): 1.20 
(d,6Hz,3H). 1.35 (s,3H), 1.40 (s,3H), 2.10 (m,1H), 2.2-2.6 (m,5H), 2.78 (m,1H), 3.08 (m,1H), 3.92 (m,1H), 4.35 
(dd;7,10Hz;1H), 4.95 (d,14H2,1 H), 5.18 (d,14Hz,1H), 7.00 (d,8Hz,2H), 7.1-7.4 {m,6H), 7.5-7.7 (m,4H). FAB- 
MS: calculated for C32H37N7O3 567; found 568 (M+H,100%). 

45 

Example 87 

3-[[2-(t-Butoxycarbonylamino)ethyl]amino]-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^(1H-tetrazoi-5-yl)- 
[1.1'-biphenyl]-4-yi]methyi]-1H-1-benzazep[n-3(R)-yl]-butanam{de. trifluoroacetate 

50 

To a solution of 485mg (0.833mmo]) of 3-amino-3-methyUN-[2,3,4,54etrahydro-2-oxo-1-[[2'-(1 H-tetrazol- 
5-yl)[1,1'-biphenyl]-4-yl]methyl]-1 H-1-ben2azepin-3(R)-yl]-butanamide, trifluoroacetate (Example 1) in 8mL of 
dry methanol was added 0.232mL (1 .67mmol) of triethylamine, 2.5g of dry 4A powdered molecular sieves fol- 
lowed by a solution of 200mg (1.25mmol) of 2-(t-butoxycarbonylamino)acetaldehyde (Example 85, Step B) in 
55 1 mL of dry methanol. The pH of the mixture was carefully adjusted to 6.5 with glacial acetic acid. The reaction 
was stin-ed for 2 hours at which time S.OmL (S.Ommol) of a 1,0 M solution of sodium cyanoborohydride in tet- 
rahydrofuran was added by syringe. The reaction was stirred for 20 hours then filtered through a pad of Celite. 
To the filtrate was added 1 .OmL of acetic acid (CAUTION: evolution of hydrogen cyanide). The resulting mixture 
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was stirred for 30 minutes. The solvent was removed under vacuum to afford a clear oil which was purified by 
reverse phase high pressure liquid chromatography on C-1 8 eluting with methanol/0.1 % aqueous trifluoroacetic 
acid (65:35) to afford 347mg (54%) of the title compound as a white solid. "^H NMR (200MH2,CD3OD): 1.30 
(s,9H), 1.35 (s,3H), 1.39 (s,3H), 2.10 (m,1H), 2.2-2.6 (m,5H), 3.10 (m,2H), 3.35 (m,2H), 4.39 (dd;8,1 1 Hz;1 H), 
5 4.95 (d,15Hz,1H), 5.21 (d,15H2,1H), 7.05 (m,2H), 7.2-7.5 (mJH), 7.5-7.7 (m,3H). FAB-MS: calculated for 
C36H44Ne04 652; found 654 (100%). 

Example 88 

10 3-[(2-Aminoethyi)amino]-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1 J-biphenyn-4-yn 
thyl]-1H-1-benzazepin-3(R)-yl]-butanamide, di(tnfluoroacetate) 

The title compound was preparedfrom 3-[[(2-t-butoxycarbonylamino)ethyl]amino]-3-methyl-N-[2,3,4,5-tet- 
rahydro-2-oxo-1-[[2'-(1H-tetra20l-5-yl)-[1 J'-biphenyl]-4-y!]methyi]-1H-1-benzazepin-3(R)-yl^ 
15 monotrifluoroacetate (Example 87) by the procedure described in Example 69, Step F. NMR 
(200MHz,CD3OD): 1.38 (s,3H), 1,42 (s,3H), 2.12 (m,1H), 2.2-2.7 (m,5H), 3.33 (m,4H), 4.35 (dd;6,1 1H2;1 H), 
4.85 (d,15Hz,1H), 5.21 (d,15Hz,1H), 7.00 (d,8H2,2H), 7.1-7.4 (mJH), 7.5-7.7 (m,3H). FAB-MS: calculated for 
C31H36N8O2 552; found 553 (M+H, 100%). 

20 Example 89 . . 

3- Amino-3-methyi-N-[2.3,4.5-tetrahydrQ-2-oxo-1-[[2'-[1-(carboxymethyl)tetrazol-5-yl][1,r-biphenyl]-4-yl]-me- 
thyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate ~~ 

25 Step A: 3-(t-Butoxycarbonylamino)-3-methyl-N-[2.3,4,5-tetrahydrQ-2:OXQ-1-[[2'-[1-(carboxymethyl)tetrazol-5- 
yl](1,r-biphenyi]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, t-butyl ester and, 3-(t-Butoxycarbonyla- 
nnino)-3-methyl-N-[2,3,4,5-tetrahydrQ-2-oxo-1-[[2'-[2-(carboxymethyl)tetrazol-5-yl][1,rbiphenyi]-4-y^ 
1H-1-benzazepin-3(R)-yi]-butanamide, t-butyl ester 

30 To a solution of lOlmg (0.166mmol) of 3-(t-butoxycarbonylamino)-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo- 

1-[[2-{1H-tetra20i-5-yl)[1,1'-biphenyl]-4-yl]methyl]-1H-1-ben2azepin-3(R)-yl]-butananni (Example 16, Step 
A) in 1 mL of acetone was added 0.028mL (0-20mmol) of triethylamine followed by dropwise addition of 0. 029mL 
(0.18mmol) of t-butyl bromoacetate. The reaction mixture was stirred at room temperature for 1 hour then the 
solvent was removed under vacuum. The residue was dissolved in 50mL of methylene chloride, washed with 

35 saturated aqueous sodium bicarbonate, dried over magnesium sulfate and filtered. The filtrate was evaporated 
under vacuum to afford 139mg (100^%) of product as a mixture of N-1 and N-2 tetrazole isomers: ""H NMR of 
mixture (200MHz,CDCl3): 1.30 (s,6H), 1 .40 (s,6H). 1 .50 (m,36H), 1 .90 (m,2H), 2.4-2.7 (m,8H). 3.80 (s,2H), 4.07 
(s,2H), 4.52 (m,2H), 4.80 (m,2H), 5,37 (m,2H), 6.72 (m,2H), 7-.0-7.4 (m,16H), 7.4-7.8 (m,6H). FAB-MS calcu- 
lated for C40H49N7O6 723; found 724 (M+H,20%). 

40 

Step B : 3-AminQ-3-methyl-N-[2,3,4,54etrahydro-2-oxo-1-[[2'-[1-(carboxymethyl)tetrazol-5-yl]-[1,r'biphenyi]- 

4- yl]methyl]-1 H -1-ben2azepin-3(R)-yl]-butanamide, trifluoroacetate 

Prepared from the intermediate obtained in Step A by the procedure described in Example 69, Step F. Sep- 
45 aration of isomers by reverse phase high pressure liquid chromatography on C-1 8 eluting with methanol/0.1% 
aqueous trifluoroacetic acid afforded the title compound in addition to the N-2 isomer. NMR 
(200MHz,CD3OD): 1.39 (s,3H), 1.42 (s,3H), 2.0-2.7 (m,6H), 4.40 (dd;8,1 1H2;1 H), 4.48 (s,2H), 4.-85 
(d,15H2,1H), 5.35 (d,15Hz,1H). 7.05 (d,8Hz,2H). 7.2-7.4 (mjH), 7.5-7.9 (m,3H). FAB-MS: calculated for 
C31H33N7G44 567; found 568 (M+H, 100%). 

50 

Example 90 

3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-[2-(carboxymethyl)tetrazol-5-yl][1,r-biphenyl]-4-yl]me- 
thyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

55 

The title compound was prepared from 3-(t-butoxycarbonylamino)-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo- 
14[2'-[2-(carboxymethyl)-tetra2ol-5-yl]-[1,r-biphenyt]-4-yl]methyl]-1H-1-benzazepin-3(R)-y^^^^ t- 
buty! ester (Example 89, Step A) by the procedure described in Example 89, Step B. ^ H NMR (2OOMHZ.CD3OD): 
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135 (s,3H), 1.42 (s,3H), 2.0-2.6 (m,6H), 4.39 (dd;7,11 Hz;1 H), 4.90 (d,14Hz,i H), 5.20 (d,14H2,1H), 5.42 (s,2H), 
7.04 (d,6Hz,2H), 7.15 (d,6Hz,2H), 7.2-7.6 (m,7H), 7.75 {m,1H). FAB-MS: calculated for C31H33N7O4 567; found 
568 (M+H,100%). 

Example 91 

3-Amino-3-methyt-N42,3,4,5-tetrahydro-2,5-dioxo-1-[[2^-(1H-tetrazol-5-yl)[l 
benzazepin-3-ylj-butanannide trifluoroacetate 

Step A : 3-t-ButoxycarbQnylamino-3-methyl-N42,3,4,5-tetrahydro-2,5-dloxo-1H-1-benzazepin-3-yl]-butana- 
mide 



To a solution of 120mg (0.531 mmol) of 3-t-butoxycarbonylamino-2,3,4,5-tetrahydro-1 H-1-benzazepin-2,5- 
dione (prepared by the procedure of F. Stewart, australian J. Chem. 1980, 33, 633-640.) in 2rnL of methanol 
was added 2mL of 9 N hydrochloric acid. The mixture was stirred at room temperature for 24 hours and solvent 
was removed under vacuum. 

To the resulting solid in 3mL of dry methylene chloride was added 0.22mL (1.6mmol) of triethylamtne, 
115mg (0.531mmol) of 3-t-butoxycarbonylamino-3-methyl butanoic acid (Example 31, Step E) followed by 
235mg (0,531.mmol) of benzotriazol-1-yloxy-tris(dimethy!amino)phosphonium hexafiuorophosphate. The reac- 
tion mixture was stirred at room temperature for 2 hours. The reaction was diluted with 75mL of ethyl acetate, 
washed with 25mL of 5% aqueous citric acid, 25mL of saturated aqueous sodium bicarbonate and 25mL of 
brine. The organic layer was dried over magnesium sulfate, filtered and the solvent removed under vacuum. 
The residue was purified by flash chromatography on silica gel eluting with ethyl acetate/hexanes (65:35) to 
afford 109mg (51%) of the product as a white foam. NMR (200MHz,CDCl3): 1.33 (s,3H), 1.39 (s,12H), 2.49 
(d,12Hz,1H), 2.75 (d,12Hz,1H), 2.9 (m,1H), 3.27 (dd;2,16Hz; 1H), 5.05 (m,2H), 7.05- (t,6Hz,1H), 7.24 
(t,6Hz,1H), 7.50 (m,1H), 7.82 (dd;2,8Hz;1H), 8.85 (s.1H). FAB-MS: calculated for C20H27N3O5 389; found 390 
(M+H,60%), 

Step B : 3-(t-ButQxycarbonylamino)-3-methyl-N-(2,3,4,5-tetrahydro-2,5-dioxo-1-[[2'-(N-trlphenyimethyl)tetra- 
zoi-5-yl)[1, V-biphenyl]-4-yl]-methyl]-1 H-1-benzazepin-3-yl]-butanamide 

Prepared from the intenmediate obtained in Step A and N-triphenylmethyl-5-[2-(4'-bromomethylbiphen-4- 
y!)] tetrazole (Example 1, Step J) by the procedure described in Example 1, Step K. NMR (200MHz,CDCl3): 
1.35 (s,3H), 1.40 (s,12H), 2.49 (d,14Hz,1H), 2.6-2.9 (m,2H), 3.27 (m,1H), 4.82 (d,15Hz,1H), 4.92 (d,15Hz,1H), 
5.05 (s,1H), 5.15 (m,1H), 6.8-7.6 (m,26H), 7.90 (m,1H). FAB-MS: calculated for C53H51N7O5 865; found 873 
(M+Li). 

Step C : 3-Amino-3-methyl-N-[2,3,4,5-tetrahydrQ~2,5-dioxQ-1-[[2^-(1H-tetrazol-5-yl)[1,r-biphenyl]-4-yl]-me- 
thyl]-1 H-1-benzazepin-3-yl]-butanamide, trifluoroacetate 

To a solution of 68mg (0.078mmol) of the intermediate obtained in Step B in 3mL of methanol was added 
14mg of palladium hydroxide catalyst. The mixture was hydrogenated at room temperature and 1 atmosphere 
for 20 hours at which time the solids were filtered and the solvent removed under vacuum. 

The resulting solid was dissolved in 3mL of methylene chloride. To this solution was added 3 drops of ani- 
sole followed by 2mL of trifluoroacetic acid. The reaction mixture was stirred for 2 hours at room temperature, 
then all volatiles removed under vacuum. The resulting material was purified by reverse phase high pressure 
liquid chromatography on C-18, eluting with methanol/0.1% aqueous trifluoroacetic acid (linear gradient; 50% 
methanol increased to 55% methanol over 1 2 minutes) to afford 1 6.5mg (33%) of the title compound as a white 
solid. NMR (200MHz,CD3OD): 1.37 (s,3H); 1.40 (s,3H), 2.59 (dd;14,1 6Hz;2H), 2.9-3.2 (m,2H), 4.97 
(d,15H2,1H), 5,17 (dd;4,12H2;1H), 5.25 (d,15Hz,1H). 7.00 (d,8Hz,2H), 7.12 (d,8H2,2H), 7.37 (m.2H), 7.4-7.7 
(m,6H). FAB-MS: calculated for C29H29N7O33 523; found 524 (M+H,100%). 

Example 92 

3-Amino-3-methyl-N-[5-hydroxy-2,3,4,5-tetrahydro-2-oxQ-1-[[2'-(1H-tetrazol-5-yt)[1,r-biphenyl]-4-yl]methyl]- 
1 H-1-benzazepin-3-yl]-butanamide, trifluoroacetate 

To a solution of 23mg (0.036mmol) of 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2,5-dioxo-1-[[2'-(1 H-tetra- 
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2ol-5-yl)[1 J'-biphenyl]-4-yl]methyl]-1H-1-benzazep!n-3-y!]-butanamide, trifluoroacetate (Example 91) in 1mL 
of methanol/water (4:1 ) was added 14mg (0.36mmol) of sodium borohydride. The reaction mixture was stirred 
for 1 hour then quenched by the addition of 5 drops of trifluoroacetic acid. The solvent was removed under va- 
cuum and the resulting material was purified by reverse phase. high pressure liquid chromatography on C-18 
5 eluting with methanol/0.1% aqueous trifluoroacetic acid (55:45) to afford 18mg (78%) of the title compound as 
a white solid. NMR (200MHz, CD3OD): 1.37 (s,3H), 1.40 (s,3H), 2.17 (m,1H), 2.3-2.6 (m,3H), 4.30 
(dd;8,10H2;1H), 4.67 (dd;6,10Hz;1H), 4.95 (d,15Hz,1H), 5,23 (d,15H2,1H), 7.00 (d,8Hz,2H), 7.20 (d,8Hz,2H), 
7.35 (m,3H), 7.5-7.7 (m,5H). FAB-MS: calculated for C29H31N7O4 525; found 526 (M+H,100%). 

10 Example 93 

4^-[[3(R)-[(3-Amino-3-methyl-1-oxobutyt)aminQ]-2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-1-yl]methyl]- 
[1 , V-biphenyl]-2-thioamide, trifluoroacetate ~ 

15 Step A: 4-[[3(R)-[(3-t-Butoxycarbonylamino-3-methyl-1-oxobutyl)amino]-2,3.4,5-tetrahydro-2-Qxo-1H-1-ben- 
zazepin-1-yl]methyl][1,V-biphenyl]-2-thioamide ~ 

A solution of 380mg (0.67mmol) of 3-[[1-[[2-cyano-[1,r-biphenyl]-4-yl]methyl]-2,3,4,5-tetrahydro-2-oxo- 
1H-ben2azepin-3(R)-yl]amino]-1,1-dimethyl-3-oxopropylcarbamic acid, 1,1-dimethy!ethyl ester (Example 69, 

20 Step D), in 5mL of piyridine was placed in a bomb and treated with 5mL of triethylamine and excess hydrogen 
sulfide was introduced under pressure. The bomb was sealed and heated for 12 hours at 90°C. The bomb was 
vented into 5 M_ sodium hydroxide and the contents poured into 40mL of water, then extracted with ether (3x), 
The combined extracts were washed with water {3x), dried over magnesium sulfate, filtered and evaporated 
under vacuum to afford 330mg (0.53mmol, 82%) of product. NMR (200MHz, CDCI3): 1 .38 (s,6H), 1 .45 (s,9H), 

25 1.90 (m,1H), 2.4-2.7 (m.4H), 2.92 {m,1H), 4.55 (m,1H), 6.50 (br s,1H), 6.70 (mJH), 7.1-7.5 (m,12H), 7.82 
(m,1H). FAB-MS (Li+ spike): calculated for C34H40N4O4S 600; found 607 (M+Li, 65%). 

Step B : 4^-[[3(R)-[(3-Amino-3-methyl-1-oxobuty[)-amino]-2,3,4,5-tetrahydro-2-ox.o-1H-1-benzazepin-1-yl]me- 
thyl][1.1-biphenyl]-2-thiQmide, trifluoroacetate ~~ 

30 

A suspension of 80mg (0.13mmol) of the intermediate prepared in Step A in lOmL of methylene chloride 
at room temperature was treated with 5mL of trifluoroacetic acid. After 45 minutes, all volatiies were removed 
under vacuum and the residue placed under high vacuum. Purification by preparative thin layer chromatography 
on a 1mm silica plate eluting with methylene chloride/methanol/acetic acid (9:1:0.1) afforded 43mg of the free 
35 amine which was converted to the trifluoroacetate salt by dissolving in 3mL of methanol and adding 0.5mL of 
trifluoroacetic acid, followed by removal of volatiies under vacuum. In this manner, 30mg (0.05mmol, 37%) of 
the title compound was obtained. 1H NMR (400MHz, CD3OD); 1.35 (s,3H), 1.39 (s,3H), 2.11 {m,1H), 2.31 
(m,1H), 2.45-2.65 (m,4H), 4.40 (dd;7,1 1H2;1H), 4.94 (d,15Hz,1H), 5.24 (d,15H2,1H), 7.20-7.55 (m,12H). FAB- 
MS:calculated for C2gH32N402S 500; found 501 (M+H, 100%). 

40 

Example 94 

N-Hydroxy-4'-[[3(R)-[(3-aminQ-3-methy[-1-oxobutyl)-amino]2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-1-yl]- 
methyl]-[1,r-biphenyl]-2-carboxamide, trifluoro-acetate 

45 

Step A: N-Hydroxy-4^-[[2,3,4,5-Tetrahydro-3(R)-[[3-methyi-1-oxo-3-[[(benzyloxy)carbonyl]amlnQ]-butyl]-aml- 
no]-2-Qxo-1H-1-benzazepin-1-yl]-methyl][1,r-biphenyl]-2-carboxamide 

Prepared from 4'-[[2,3,4,5-Tetrahydro-3(R)- [[3-methyl-1-oxo-3-[[(ben2yloxy)carbonyl]amino]butyl]-ami- 
50 no]-2-oxo-1H-1-benzazepin-1-yl]methyl]I1,1'-bipheny!]-2-carboxylic acid (Example 72, Step B) and (0-trime- 
thylsiiyl)hydroxylamtne by the procedure described in Example 72, Step C. NMR (200MH2,CDCl3): 1.33 
(s,3H), 1.36 (s,3H), 1.77 (m,1H), 2.3-2.5 {m,4H), 4.46 (m.l H), 4.68 (d,15H2,1H), 5,02 (s,2H), 5.14 (d,15Hz,1H), 
5.73 (br s,1H), 6.82 (d,7Hz,1H), 7.1-7.5 (m,16H), 7,60 (d,8Hz,1H). FAB-MS: calc, for CayHjsN.O, 634; found 
635 (M+H,1%). " 
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Step B: N-HydrQxy-4^-[[3(R)-[(3-amino-3-methyl-1-oxo-butyl)aminoj-2,3,4,54etrahydro-2-oxQ-1H-1-^ 
pin-1-yl]methyl][1 , 1 '-biphenyl]-2-carboxamide, trif luoroacetate 

The title compound was prepared from the intermediate obtained in Step A by the procedure described in 
Example 79. NMR (200MH2, CD3OD): 1.36 (s,3H), 1.39 {s,3H), 2.0-2.7 (m,6H), 4.41 (dd;7,1 1 H2;1 H), 5.03 
(d,15Hz,1H), 5.18 (d,15Hz), 7.2-7.6 (m,12H). FAB-MS; calculated for C29H32N4O4 500; found 502 (100%). 



4^-[[3(R)-[(3-Amino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydrQ-2-Qxo-1H-1-benza2epin-1-yl]methyl]-2-ni- 
tro-1 ,V-biphenyl, trifluoroacetate 

Step A : 4'-Methyl-2-nitro-1,f-biphenyf 

Prepared from 4-methylphenyltrimethylstannane (Example 69, Step A) and 2-bromoni'trobenzene by the 
procedure described in Example 69, Step B. NMR (200MH2,CDCl3): 2.39 (s,3H), 7.23 (m,3H), 7.45 (m,3H), 
7.58 (t,7Hz,1H), 7.80 (d,7H2,1H). 

Step B : 4^-Bromomethy!-2- nitro- 1 - 1 ^-biphe ny( 

Prepared from 4'-methyl-2-nitro-1 ,1'- biphenyl by the procedure described in Example 69, Step C. NMR 
(200MHz,CDCl3): 4.53 (s,2H), 7.2-7.7 (m,7H), 7.85 (m,1H). FAB-MS: calculated for Ci4H^oBrN 272; found 
272,274 (M+). ''H NMR indicates the presence of minor amounts of starting material and dibromo derivative. 

Step C : 3-[[1-[[2'-Nitro-[1,r-biphenyl]-4-yl]-methyl]-2,3,4,5-tetrahydro-2-oxo-1H-benzazepin-3(R)-yl]amino]- 
1,1-dimethyt-3-oxopropyl]carbamic acid, 1,1-dimethytethyl ester ~ 

Prepared from 4'-bromomethyl-2-nitro-1,1 '-biphenyl and 3-t-butoxycarbonylamino-3-methylrN-[2, 3,4,5- 
.tetrahydro-2-oxo-1H-1-benzazepin-3(R)-yl]-butanamide (Example 57, Step A) by the procedure described in 
Example .69, Step D. 1H NMR (200MHz, CDCI3): 1.34 (s,6H), 1 .41 (s,9H), 1 .83 (m,1H), 2.35-2.70 (m,5H), 4.50 
(m,1H), 4.84 (d,15Hz,1H), 5.23 (d,15Hz,1H), 5.27 (s,1H), 6.64. (d,7Hz,1 H), 7.1-7.6 (m,11H), 7.80 (d,8Hz,1H). 

Step D : 4'[[3(R)-[(3-Amino-3-methyl-1-oxobutyl)-amino]-2,3,4,5-tetrahydro-2-oxQ-1H-1-benzazepin-1-yl]me- 
thyl]-2-nitro-1-1 '-biphenyl, trifluoroacetate 

Prepared from the intermediate obtaired in Step C by the procedure described in Example 69, Step F. ""H 
NMR (400MHz,CD3OD): 1.34 (s,3H), 1.38 (s,3H), 2.11 (m,1H), 2.32 (m,1H), 2.4-2.7 (m,4H), 4.40 
(dd;8,11Hz;1H). 4.99 (d,15Hz,1H), 5.21 (d,15Hz,1H), 7.1-7.4 (m,8H), 7.45 (d,8Hz,1H), 7.54 (t,8H2,1H), 7.67 
(t,8Hz,1H), 7. 85 (d,8H2,1H). FAB-MS: calculated for C28H30N4O4 486; found 487 (M+H,90%). 



2-Amino-4'-[[3(R)-[(3-amino-3-methyl-1-Qxobutyl)-amino]-2.3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-1-yl]- 
methyl]-1,1 '-biphenyl, trifluoroacetate 

A solution of 200mg (0.34mmol) of the intermediate obtained in Example 95 (Step C) in 3mL of methanol 
was hydrogenated at room temperature and 40psi over 50mg of 5% palladium on carbon for 90 minutes. The 
catalyst was removed by filtration through Celite and the filtrate evaporated to dryness under vacuum to afford 
189mg (0.34mmol, 100%) of product. 

The above intermediate (90g, 0.16mmol) was dissolved in 5mL of methylene chloride and treated with 
0.25mL of trifluoroacetic acid. The mixture was stin-ed at room temperature for 14 hours then all volatiles re- 
moved under vacuum to give 46mg (O.IOmmol, 62%) of the title compound. NMR (400MHz,CD3OD): 1.38 
(s,3H), 1.42 (s,3H), 2.13.(m,1H), 2.32 (m,1H), 2.45-2.70 (m,4H), 4.40 (dd;7,1 1Hz;1H), 5.00 (d,15Hz,1H), 5.29 
(d,15Hz,1-H), 7.05-7.45 (m,12H). FAB-MS: calculated for C2BH32N4O2 456; found 457 (M+H,1 00%). 



Example 95 
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Example 97 

4'-[[3(R)-[(3-Amino-3--methyl-1-oxQbutyl)amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin^ 
biphenyl]-2-carbQxync acid-N(2)-formylhycira2ide, trrfluoroacetate 

Step A : 4^-[[3(R)-[(3-t-Butoxycarbonylamino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydro,-^ 
zazepin-1-yl]methyi][1, V-biphenyl]-2-carbQxylic acid-N(2)-fQrmyihydrazide 

A solution of lOOmg (0.17mmol) of 4'-p(R)-[(3-t-butoxycarbonyiamino-3-methyl-1-oxobutyl)amino]- 
10 2,3,4,5-tetrahydro-2-oxo-1H^-1-benzazepin-1-yl]methyl]-[1 J'-biphenyl]-2-thioamide (Example 93, Step A) in 
6mL of tetrahydrofuran was treated with 0.08mL of methyl iodide and the resulting solution stirred at room tem- 
perature for 14 hours. The mixture was evaporated under vacuum to give the product which was used in the 
next step without purification. 

A solution of 40mg (0.68mmol) of fonmic hydrazide in 2mL of dry dimethylformamide was added to the in- 
15 termediate obtained above and the resulting solution stirred at room temperature for 14 hours. An additional 
80mg (1 .4mmol) of formic hydrazide was added and stirring continued for another 5 hours. The reaction mixture 
was added to ethyl acetate and washed with water (4x). The organic layer was separated, dried over magne- 
sium sulfate, filtered and solvents removed under vacuum. Purification by preparative thin layer chromatogra- 
phy on silica," eluting with methylene chlohde/methanol (9:1), afforded 32mg (O.OSmmol, 30%) of product. 
20 NMR (200MHz,CDCl3): 1.30 (s,6H), 1.37 (s,9H), 1.84 (m,1H), 2.3-2.6 (m,5H), 4.50 (m,1H), 4.76 (d,15Hz,1H), 
4:98 (brs,2H), 5.24 (d,15Hz,1H), 5.53 {brs,1H), 7.1-7.6 (m,12H), 8.34 (brs,1H). 

Step B: 4^-[[3(R)-[(3-Amino-3-methyl-1-oxobutyl)-amino]-2,3,4.,5-tetrahydro-2-oxo-1H-1-benzazepin-1-yl]me- 
thyl][1, V-biphenyl]-2-carboxylic acid-N(2)-formyl hydrazide, trifluoroacetate 

25 

Prepared from the intermediate obtained in Step A by the procedure described in Example 69^ Step FJH 
NMR (400MHz,CD3OD): 1.35 (s,3H),1.39 (s,3H). 2.12 (m,1H), 2.22 (m,1H), 2.35-2.70 (m,4H), 4.39 (m,1H), 
4.9 (m,1H), 5.3 (m,1H), 7.2-7.8 {m,12H), 8.20 (s,1H). FAB-MS; calculated for C30H33N5O4 527; found 534 
(M+U,10%). 

30 

Example 98 

4'-[[3(R)-[(3-Amino-3-methyl-1-oxobutyl)aminQ]-2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-1-ynmethyi]-2- 
(hydroxyacetyl)-1,1'-biphenyl, trifluoroacetate 

35 

Step A : 4'-Methyl-2-acetyl-1,1'-biphenyl 

Prepared from 4-methytphenyltrimethylstannane (Example 69, Step A) and 2'-bromoacetophenone by the 
procedure described in Example 69, Step B. NMR (200MHz,CDCl3): 1.98 (s,3H), 2.37 (s,3H), 7.20 (s,4H), 
40 7.3-7.5 (m,4H). FAB-MS: calculated for CisHuO 210; found 211 (M+H, 100%). 

Step B : 4'-Methyl-2-(bromoacetyl)-1,r-biphenyl 

A solution of 4'-methyl-2-acetyl-1,1'-biphenyi (2.06g,9.79mmol) in lOmL of glacial acetic acid was treated 
45 dropwise with a solution of bromine (1 .722g,1 .07mmol) dissolved in 3.0mL of glacial acetic acid. After initiating 
the reaction with the first few drops of the bromine/acetic acid reagent by heating the reaction mixture at 30°C, 
the remainder of the bromine solution was added dropwise at 25-30 °C. The reaction mixture was stirred at 
room temperature until the consumption of bromine was complete (approximately 2 hrs). The reaction mixture 
was diluted with 150mL of hexane then washed with water (3x50mL), The organic layer was removed, dried 
50 over magnesium sulfate, filtered and evaporated under vacuum to give 2.92g of an oil that was used in the next 
step without purification. NMR (crude product) (200MHz,CDCl3): 2.38 (s,3H), 3.66 (s,2H), 7.21 (s,4H), 7.3- 
7.6(m,4H), 

Step C : 4'-Methyl-2-(acetQxyacetyl)-1 ,1 '-biphenyl 
55 ~ 

A solution of 1 .44g (4.98mmol) of 4'-methyl-2-(bromoacetyl)-1 ,1 '-biphenyl in 3.0mL of polyethyleneglycol- 
400 was added to a solution of 500mg of potassium acetate in 3.0mL of polyethyleneglycol-400. The suspen- 
sion was heated at lOC'C for 30 minutes, then cooled and diluted with lOOmL of water. The resultant mixture 

86 



BNSDOCID' <EP 0513974A1_L> 




EP 0 513 974 A1 

was extracted with ether; the combined ether extracts were diluted with an equal volume of hexane and washed 
with water. The organic layer was separated, dried over magnesium sulfate, filtered, and the solvent was re- 
moved under vacuum to yield an oil which was purified by silica chromatography, eluting with hexane/ethyl acet- 
ate (8:1) to give 444mg (1 .66mmol,33%) of product as an oil. NMR {200MHz, CDCI3): 2.06 {s,3H), 

Step D: 4'-Bromomethyl-2-(acetQxyacetyl)"1,1'-biphenyt 

Prepared from 4'-methyl-2-{acetoxyacety!)-1,1'-biphenyl by the procedure described in Example 69, Step 
C. 1H NMR (20GMHZ), CDCI3): 2.01 {s,3H), 4.49 (s,4H), 7.15-7.55 (m,8H). 
10 ' , ■ 

Step E : 3-[[1-[[2^-(acetoxyacetyl)-[1,V-biphenyt]-4-yl]methyl]-2,3,4,5-tetrahydro-2-oxo-1H-benzazepin-3( 
yl]aminQ]-1.1-dimethyl-3-oxopropytcarbamlc acid, 1,1-dimethylethyl ester 

Prepared from 4'-bromomethyl-2-(acetoxy-acetyl)-1 , 1 '-bipheriyl and 3-t-butoxycarbonylamino-3-methyl- 
15 N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-3(R)-yl]-butanamide (Example 57, Step A) by the procedure de- 
scribed in Example 69, Step D. NMR (200MHz, CDCI3): 1,33 (s,6H), 1.39 (s,9H), 1.87 (m,1H), 2.03 (s,3H), 
2,35-2.70 {m,5H),4.36 (s,2H), 4.51 (mj H), 4.85 {d,1 5H2,1 H), 5.28 (d,15Hz,1H), 6.66 (m,1H), 7.1-7.6 (m, 12H). 

Step F : 4'-[[3(R)-[(3-Amino-3-methyl-1-oxobutyl)-amino]-2,3,4,5-tetrahydro-2-oxQ-1H-1-benzazepin-1-ynme- 
20 . thyl]-2-(hydroxyacetyl)-1 , V-biphenyl, trifluorpacetate 

The title compound was prepared from the intermediate obtained in Step E by the procedure described in 
Example 69, Step F. NMR (200MHz,CD3OD): 1.30 (s,3H), 1.34 (s,3H), 2.08 (m,1H), 2.28 (m,1H), 2.4-2.6 
(m,4H), 4,01 (s,2H), 4.36 (dd;8,1 1Hz;1H), 4.95 (d,15Hz,1H), 5.17 (d,15Hz,1H), 7.1-7.5 (m,12HJ. FAB^MS 
25 (Li"' spike): calculated for C30H33N3O4 499; found 500 (M+H,18%), 506 (M+Li,100%). 

Example 99 

4^-[[3 (R)-[(3-Amino-3-methyl-1-oxobutyi)amino]-2,3,4,5-tetrahydro-2-oxQ-1H-1-benzazepjn-1-yi]-methyl]-2^ 
30 hydroxy- 1 , 1 '-biphenyl, trifluoroacetate 

Step A: 4'-Methyl-2-hydroxy-1 ,1 '-biphenyl 

A solution of 4. 2g (20.0mmol) of 4'-methyl-2-acetyl-1-1 '-biphenyl (Example 98, Step A) in methylene chlor- 
35 ide, under a nitrogen atmosphere, was treated with 8.98g of 85% m-chloroperbenzoic acid. The resultant sus- 
pension was cooled to 0°C and treated dropwise with 1.54mL of trifluo ro acetic acid over a 10 minute period. 
The reaction mixture was stirred at room temperature for 16 hours. The reaction mixture was diluted with 50mL 
of methylene chloride and the solution was washed successively with 50mL of 10% sodium sulfite, 50mL of 
saturated aqueous potassium carbonate and water (3x50mL). The organic layer was removed and dried over 
40 magnesium sulfate, then evaporated under vacuum to yield 4.1g of an oil. The oil was dissolved in 20mL of 
methanol and treated with 2.0mL of 5N aqueous sodium hydroxide. The reaction mixture was stirred at room 
temperature for 1 hour. The pH of the solution was adjusted to 5-6 with acetic acid. After the methanol was 
removed under vacuum, the residue was taken up in ether, washed with water, dried over magnesium sulfate, 
filtered and evaporated under vacuum to yield 3,0g of crude product which was purified by preparative high , 
45 pressure liquid chromatography on silica, eluting with hexane/ethyi acetate (10:1). In this manner, 1.85g 
(10.0mmol,50%)of the product was obtained as an oil. NMR (200MHz, CDCI3): 2.40 (s,3H), 5,22 (brs,1H), 
6.96 (m,2H), 7.2-7.4 (m,6H). El-MS: calculated for C13H12O 184; found 184 (MM0O%). 

Step B : 4'-Methyl-2-acetoxy-1,1'-biphenyt 
50 . 

A solution of 1 .Og (5.4mmol) of 4'-methyl-2-hydroxy-1 , 1 '-biphenyl in 2.0mL of pyridine was treated with 2mL 
of acetic anhydride. The reaction mixture was stirred at room temperature for 5 hours The solvent was removed 
under vacuum to yield 1.1 1g (4.9mmol,90 %) of the product as an oil. NMR (200MH2,CDCl3): 2.07 (s,3H), 
2.36 (s,3H). 7.07 (dd;3,8H2;1 H), 7.15 (d,8Hz,2H), 7.2-7.4 (m,5H). 

55 

Step C: 4'-Bromomethyt-2-acetoxy-1,V-biphenyi 

Prepared from 4'-methy!-2-acetoxy-1,1'-biphenyl by the procedure described in Example 69, Step C. ""H 
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NMR {200MHz,CDCl3): 2.06 (s,3H), 4.50 (s,2H), 7.08 {m,1H), 7.20-7.45 (rn,7H). 

Step D: 3-[[1-P'-acetQxy-[1J'-biphenyiH-yl]-methyl]-2,3.4,5-tetrahydro-2-oxo-1H^ 
nQ]-1,1-diniethyl-3-oxopropylcarbamic acid, 1 ,1-dimethyiethyl ester 

5 

Prepared from 4'-brornomethyl-2-acetoxy-1,1'-biphenyl and 3-t-butoxycarbonylamino-3-methy)-N- 
[2,3,4, 5-tetrahydro-2-oxo-1H-1-benzazepin-3(R)-yl]-butanamide (Example 57, Step A) by the procedure de- 
scribed in Example 69, Step D. NMR (200MHz, CDCI3): 1.38 {s,6H), 1.45 (s,9H), 1.85 (mjH), 2.02 (s,3H), 
2.35-2.65 (m,5H), 4.52 (m,1H), 4.84 (d,15Hz,1H), 5.30 (d,1 5Hz,1 H),,6.71 (dJHz,1 H), 7.1-7.4 (m,12H). 

10 . 

step E : 4'-[[3(RH(3- Amino- 3-methyl-1-Qxobutyi)-amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-1-yl]me- 
thyl]-2-hydroxy-1 ,1'-biphenyi, trifluoroacetate 

A solution of 468mg (0.78mmol) of the intermediate obtained in Step D in 25mL of methanol was treated 
15 with 4.0mL of 5N aqueous sodium hydroxide and the resultant solution stin-ed at room temperature for 1 hour. 
The solvent was removed under vacuum to yield the crude intermediate which was used without purification. 

The intermediate obtained above was treated as described in Example 69, Step F to afford the title com- 
pound. 1H NMR {400MHz,CD3OD): 1 .34 (s,3H), 1 .39 (s,3H), 2.1 1 (m,1H), 2.32 (m,1H). 2.45-2.70 (m,4H), 4.41 
(dd;83l1Hz;1H), 4.95 (dJ5Hz,1H), 5.23 (d,15Hz,1H), 6.86 (d,8Hz,2H), 7.11 (m,1H), 7.15-7.25 {m,5H), 7.35 
20 (m,2H), 7.45 (d,8Hz,2H). 

Example 100 

44[3(RH(3-Amino-3-methyl-1-oxobutyl)amino]2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-1-yl]- methyl]-2- 
25 (4-aminophenoxy)-1,V-biphenyl di(tnf)uoroacetate) 

Step A : 4'-Methyl-2-(4-nitrophenoxy)-1,1'-biphenyl 

A solution of 450mg {2.44mmot) of 4'-methy!-2-hydroxy-1-1'-biphenyl (Example 99, Step A) in 7.0mL of 
30 dimethylformamide was treated with 135mg of 60% sodium hydride (3.3mmol). The reaction mixture was stin^ed 
at room temperature for 30 minutes then treated with 428mg {3.03mmol) of 1 -flu oro-2-nitro- benzene. The re- 
action mixture was htated at 100°C for 2 hours. The reaction mixture was cooled, poured into lOOmL of water 
and the resultant mixture was extracted with ethyl ether (3x60mL). The combined extracts were washed with 
water (4x50mL), dried over magnesium sulfate, filtered and evaporated under vacuum. The residue was chro- 
35 matographed on silica, eluting with hexane/ethyl acetate (10:1) to give 737mg (99%) of the product. NMR 
(200MHz,CDCl3): 2.28 (s,3H), 6.83 (d,8Hz,2H), 7.08 (d,8Hz,2H), 7.3-7,5 (m,6H), 8.05 (d,8Hz,2H). 

Step B: 4'-Bromomethyl-2-(4-nitrophenQxy)-1,1'-biphenyl 

40 Prepared from4'-methyl-2-(4-nitrophenoxy)-1, V-biphenyl by the procedure described in Example 69, Step 

C. NMR (200MHz,CDCl3): 4.43 (s,2H), 6.83 (d,8Hz,2H), 7.09 (d,8Hz,1H), 7.3-7.5 (m,7H), 8.04 (d,8Hz,2H). 

Step C : 3-[[1-[[2^-(4-nitrophenoxy)-[1,r-biphenyt]-4-yl]methyl]-2,3,4,5-tetrahydro-2-oxo-1H-benzazepin- 
3(R)-yl]amlno]-1 , 1 -dimethyl-3-oxopropylcarbamic acid, 1 , 1 -dimethylethyl ester , 

45 

Prepared from 4'-bromomethyl-2-(4-nitro-phenoxy)-1,1'-biphenyl and 3-t-butoxycarbonylamino- 3-methyt- 
N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-3(R)-yl]-butanamide (Example 57, Step A) by the procedure de- 
scribed in Example 69, Step D.^H NMR (200MHz,CDCl3): 1 .32 (s,6H), 1 .38 (s,9H), 1 .78 (m, 1 H), 2.3-2.7 (m,5H), 
4.47 (m,1H), 4.75 (d,15Hz, 1H), 5.1 3 (d,1 5Hz,1 H), 6.63 (d,7Hz,1H), 6.75 (d,8Hz,2H), 7.05-7.50 (m,/11H), 7.97 
50 (s,1H), 7,98(d,8Hz,2H). 

Step D: 4'-[[3(R)-[(3-Amino-3-methyl-1-oxobutyl)-amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-1-yl]me- 
thyl]-2-(4-aminophenoxy)-1,V-biphenyl, di(trifluoroacetate) 

55 The intermediate obtained in Step C (140mg,0.21mmol) was dissolved in 16mL of methanol and hydro- 

genated at room temperature and 40psi over 20mg of 10% palladium on carbon for 2 hours. The catalyst was 
removed by filtration through Celite and the filtrate evaporated under vacuum to yield 140mg of crude product 
which was used in the next step without purification. 
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The crude intermediate obtained above was converted to the title compound by treatment with trifluoroa- 
cetic acid according to the procedure described in Example 69, Step F. NMR (200MHz, CD3OD): 1 .38 (s,3H), 
1.42 (s,3H), 2.11 (m,1H), 2.32 (m,1H), 2.45-2.65 (m,4H). 4.41 (dd;8,12H2;1H), 4,88 (d,15Hz,1H), 5.25 
(d,15Hz,1H), 6.90 (d,8H2,2H), 7.09 (d,8Hz.1H), 7.15-7.50 (m,13H). 

5 . 

Examplee 101 - 

3-[[3(R)-[(3-AminQ-3-methyl-1'-oxobutyl)amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-1-yl]methyl]phe- 
nyl-acetamide, trifluoroacetate 

10 

Step A : 3-(BromQmethyl)phenylacetonitrile 

Prepared from 3-(methyl)phenylacetonitriie by the procedure described in Example 69, Step C. ''H NMR 
(SOOMHz.CDCy: 3.73 (s,2H), 4.45 (s,2H), 7.24 (m,1H), 7.33 (m,3H). 

Step B : 3-[[1-[[1-(Cyanomethyl)phenyl-3-yl]methyl]-2,3,4,5-tetrahydro-2-oxo-1H-benzazepin-3(R)-yl]amino]- 
1,1-dimethyl-3-oxopropylcarbamic acid 1.1-dimethylethyl ester ~ 

Prepared from 3-(bromomethyl)phenylacetonitrile and 3-t-butoxycarbonylamino-3-methyl-N-[2,3,4,5-tet- 
20 rahydro-2-oxo-1H-1-benza2epin-3(R)-yl]-butanamide (Example 57, Step A) by the procedure described in Ex- 
ample 69, Step D. 1H NMR{400MHz,CDCl3): 1.33 (s,3H), 1.34 (s,3H), 1.40 (s,9H), 1 .83 (m,1H), 2.4-2.6 (m,5H), 
3.65 (s,2H), 4.48 (m.lH), 4.86 (d,15Hz,1H), 5.12 (d,1 5Hz,1 H), 5.23 (brs,1H), 6.60 (d,7Hz,1H), 7.1-7.3 (m,8H). 
FAB-MS: calculated for C29H36N404 504; found 505 (M+H, 10%). 

25 Step C : 3-[[3(R)-[(3-t-ButoxycarbQnylamino-3.-methyl-1-oxobutyl)aminQ]-2,3,4,5-tetrahydro-2-oxo-1H-1-ben- 
zazepin-1-yl]methyl]phenyiacetamide 

Prepared from the intennediate obtained in Step B by the procedure described in Example 69, Step E. 
NMR (4pOMHz,CDCl3); 1.32 (s,6H),-1.39 (s,9H), 1.90 (m,1H), 2.4-2.6 (m,5H), 3.46 (d,15Hz,1H), 3.50 
30 (d,15Hz,1H), 4,48 (m,lH), 4.93 (d,15Hz,1H), 5.07 (d,1 5Hz,1 H), 5.49 (br s,1 H), 5.93 (br s,1H), 6.65 (d,7Hz,1 H), 
7.05-7.25 (m,8H). FAB-MS: calculated for C29H38N4O4 506; found 507 (M+H, 15%). 

Step D : 3-[[3(R)-[(3-Amino-3-methyi-1-oxobutyl)-aminQ]-2,3,4,5-tetrahydro-2-oxQ-1H-1-benzazepin-1-yl]me- 
thyl]phenylacetamide, trifluoroacetate 

35 

The title compound was prepared from the intermediate obtained in Step C by the procedure described in 
Example 69. Step F. NMR (200MHz; CD3OD): 1.30 (s,3H), 1.33 (s,3H), 2.07 (m.l H), 2.26 (m,1H), 2.4-2.6 
(m,4H), 3.39 (s,2H), 4.33 (dd;8,1 1 Hz;1 H), 4.90 (d,t5Hz,1H), 5.11 (d,15Hz,1H), 7.08 (d,8Hz,1H), 7.1-7.2 
(m,5H), 7.25 (d,2Hz,2H). FAB-MS: calculated for C23H2eN403 422; found 423 (M + H, 100%). 

40 

Example 102 

3- [(2(R)-Hydroxypropyl)amino]-3-methyl-N-[2,3,4,5-etrahydrQ-2-oxo-1-[[2^-(1H-tetrazoi-5-yl)[1,r-biphenyl]- 

4- yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

45 _ 

Step A : 3-[(2-(R)-Benzyioxypropyl)amino]-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5-yl)[1,r- 
biphenyl]-4-yl]methyl]-1H-1-benza2epin-3(R)-yl]butanamide, trifluoroacetate 

Prepared from 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,1'-biphenyl]-4- 
50 yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate (Example 1) and (R)-2-benzyloxipropanal 
(prepared from ethyl-D-lactate according to the procedure of Hanessian and Kloss, Tetrahedron Lett. 1985, 
26, 1261-1264.) by the procedure described in Example 86, Step A. ^H NMR (200MHz,CD3OD): 1.25 
(d,6Hz,3H), 1.35 (s,6H), 2.1 1 (m,1H), 2.32 (m,1H), 2.5-2.7 (m,4H), 2.95 (m,1H), 3.17 (m,1H), 3.80 (m,1H), 4.40 
(m,1H),- 4.44 (d,11Hz,1H), 4.64 (d,11Hz,1H), 4.90 (d,15Hz,1H), 5.02 (d,15Hz,1H), 6.99 (d,8Hz,2H), 7.1-7.7 
55 (m,15H). FAB-MS: calculated for C3gH43N703 657; found 658 (M+H, 100%). 
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Step B- 34(2(R)-Hydroxypropvnamino1-3-methyl- N -f2.3.4,5-tetrahydro-2-oxo-1-[[2M1H-tetrazol-5-yl)[1,r-bi- 
^hi;^1.4-yl]methyl1-1H-1-benzazepin-3(R)-yl1-bu tanamide. trifluoroacetate 

The title compound was prepared from the intermediate obtained in Step A by the procedure described in 
5 Example 86 Step B. 1H NMR (4OOMHZ.CD3OD): 1.22 (d,6Hz,3H), 1 .37 (s,3H), 1.39 (s,3H), 2.10 (m.lH , 2.3 
frC2 45.2 70(m,4H),2.81(dd;10,12Hz;lH),3.08(dd;4,12Hz;1H).3^ 

S'lSHz 1Hr5.17 (d.15Hz,1H), 7.04 (d,8Hz,2H), 7.19 (d,8Hz.2H), 7.20-7.35 (m,4H), 7.54 (m.2H). 7.65 (m.2H). 
FAB-MS: calculated for C32H37N7O3 567; found 568 (M+H,45%). 

10 Example 103 

%r^?rRVHvdroxvpropyl)aminol-2-methvl-N-f2,3,4.5-tetr ahvdro-2-oxo1-P'-(1H-tetrazol-5-yl)[1.r-biphenyl]- 

4- vl1methyl]-1H-1-benzazepin-3(RVyn-propa namide, trifluoroacetate 

The title compound was prepared from 2-amir.o-2-methyl-N-[2,3,4 5-te.rahydro-2-oxo-1-^^^^^^^^^ 

5- yl)[1,1'-biphenyl]-4-yl]methylMH-1-benzazepin-3(R)-yl]-propanam.de, trrfluoroacetate ^^^^^^^i f^^^J 

©-Ibenzyloxypropanal (prepared from ethyl- D-lactate according to the procedure orHaness.an a d KU,ss^ 

Tetrahedron Lett. 1985, 26, 1261-1264.) by the procedures ^J^'^'J^ ^^^Tl^^^^ 
(200MHz,CD3OD): 1.16 (d,6Hz,3H), 1.55 (S.3H), 1.64 (s,3H). 2.22 m 2H) 2.49 

0 09 12Hz- 3 94 (m 1H) 4.31 (m.lH), 4.88 (d,15Hz,1H , 5.17 {d,15Hz,1H), 6.98 (d,8Hz,2H), 7.16 

(deJSi,''!;^^^^^^^ 

Example 104 

.-U9(RVAcetoxvpropyOamino]-3-methvl-N-[2,3,4,5-tetrah vdro-2-oxo-1-P-(1H-tetrazol-5-yl)[1.r-biph^nyl]-4- 
vl1methyll-1H-1-benzazepin-3(R)-yl]-butanamide. trifluoroacetate 

To a stirred solution of 20mg (0.028mmol) of 3-[(2(R)-hydroxypropyl)amino]-3-methyl-N-[2,3 4,5-tetrahy- 
dro-2-oxo-1-[[2-(1H-tetrazol-5-yl)[1,r-biphenylH-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanam,de tnfluo - 
oacetate (Example 102) In 2mL of methylene chloride at room temperature was addedS.Smg of acet,c anhydr- 
id"(3eq) fo lowed by 13mg (4eq.) of 4-dimethylaminopyridine. The mixture was stirred for one hour then con- 
cenlrated under vacuum and the residue purified by reverse phase high pressure liquid chromatography on 
C18, eluting with methanol/ 0.1%aqueous trifluoroacetic acid (70:30) to afford 'he Me compound 
1H Nf^R (400MHz. CD3OD): 1.30 (d,6Hz,3H), 1.36 (s.3H), 1.39 (s,3H). 2.01 (s,3H), 2.10 C^.IH)' J-JS " • 
2 4 2 7 (m 4H), 3. 5 (dd;9, 3Hz,1H), 3.25 (dd;4,13Hz.1H), 4.36 (dd;8,12Hz,1H), 4.9 (d.^SHzJH), 5^07 (m,1 H , 
5;t9 (d,1 5HZ.1 H), 7.04 (d,8Hz,2H). 7.19 (d,8Hz,2H), 7.20-7.35 (m,4H). 7.54 (m,2H), 7.65 (m,2H). FAB-MS: cal- 
culated for C34H39N7O4 609; found 610 (M+H,75%). 

Example 105 

3-rf2 fRVHvdroxypropyl)amino1-3-methyl-N-[2,3,4.5-tetrahydro-2-ox.>1- P '- (1- methyltetrazol-5-yl)-[1,1'-bi: 
phenvl1-4-yl]methvn-1H-1-benzazepin-3(R)-yl]-butanamide, tri fluoroacetate 

Step A- :^-rf?-f RVBenzvloxvpropyl)amino]-3-methvl-N-r2,3.4,5-tetrahydro-2-ox o-1-[[2--(1-methyltetj;H^ 
^i^.biphenyl]-4-yl1-methyl]-1H-1-benzazepin-3(R)-vl]butanamide, trifluoroa cetate 

Prepared from 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1-methyltetrazol-5-yl)[1 ,1 '--biphe- 
nyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yll-butanamide, trifluoroacetate (Example16)bythe^p^^^^^^^^ 
be in Eiample 867stepA. NMR (200MHz,CD3OD): 1.29(d,7Hz,3H). ^"^^ (^/H). 2. 2 -JH , 2.35 (^^^ 
2.5-2.7 (m,4H), 3.00 (dd;9,13Hz;1H), 3.14 (s,3H), 3.20 (m,1H). 3.85 (m.1H) 4^ f"' 7 m 2hT 7 75 
4 67 (d liHz,1H). 4.90 (d,15Hz.1H), 5.25 (d,15Hz,lH), 7.00 (d,8Hz.2H), 7.1-7.5 (m,12H), 7.6 (m,2H), 7.75 
(m,1H).' FAB-MS: calculated for C40H46N7O3 671; found 672 (M+H,100%). 

Step B: 3-f(2(R)-Hydroxvpropyl)amino]-3-methvl-N-r2,3,4.5-tetrahydro-2 -oxo-1-r[2-(1-methyl-tetrazol-5- 
;;;i)rrv-biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-Yl]-butan amide. trifluoroacetate 

The title compound was prepared from the intermediate obtained in Step A by the procedure described in 
Example 86, Step B. NMR (200MHz,CD3OD): 1.21 (d,6Hz,3H), 1.34 (s,3H), 1.36 (s,3H), 2.10 (m,1H), 2.20- 
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2.70 (m,5H), 2.78 {dd;10,12Hz;1 H), 3.09 (dd;4,12H2;1 H), 3.16 (s,3H), 3.92 {m,1H), 4.35 (dd;8,12Hz;1H), 4.85 
(d,15Hz' 1H), 5.32 (d,15Hz,1H), 7.00 (d,8Hz,2H), 7.15-7.35 (m,6H), 7.55-7.75 (m,4H). FAB-MS: calculated for 
C33H39N7O3 581; found 582 (M+H, 100%). 

5 Example 106 

3- [(2(R)-Methoxypropyl)amino]-3-methyl-N-[2.3,4,5-tetrahydrc-2-oxo-1-[[2^-(1H-^ 

4- yllmethyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

10 Step A : 2(R)-Methoxypropionaidehyde 

To a solution of 1.00g (9.6mmol) of (R)-(+)-methyt lactate in 2 mL of methyl iodide was added 4.45g 
(19-2mmol) of silver (I) oxide and the resulting mixture heated at reflux for 2 hours. The mixture was cooled, 
filtered and the excess methyl iodide removed under vacuum at 0°C to afford 0.5g of crude methyl [2(R)-me- 

15 thoxyjpropionate which was used in the next step without purification. 

To a stirred solution of 0.5g (4.2mmol) of the intermediate obtained. above in 5mL of ether at C'C was added 
S.OmL of 1.0M solution of lithium aluminum hydride in ether over 5 minutes. The resulting mixture was treated 
with 1mL of 1N sodium hydroxide, filtered, dried over magnesium sulfate and concentrated under vacuum at 
O^C to give 0.36g of crude 2(R)-methoxypropanol which was used directly in the next step. 

20 To a stirred suspension of 2.7g (12.6mmol) of pyridiniumchlorochromate onCelite(lg) in 8mL of methylene 

chloride was added 0.36g of crude 2(R)-methoxypropanol and the resulting mixture stirred at room temperature 
for 3 hours. The reaction mixture was filtered, dried over sodium sulfate, filtered and concentrated under vacuum 
at O^C to give approximately 0.3g of crude product which was used in the next step without purification. 

25 Step B: 3-[(2(R)-Methoxypropyl)amino]-3-methyl-N-[2,3,4.5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1 ,1'-bi- 
phenylM-yl]methyi]-1H-1-benzazepin-3(R)-yl]--butanamide, trifluoroacetate 

The title compound was prepared from 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H-tetrazol- 

5- yl)[1,1'-biphenyl]-4-yl]-methyl]-1H-1-ben2azepin-3(R)-yl]-butanamlde, trifluoroacetate (Example 1) and 
30 2(R)-methoxypropionaldehyde (Step A) by the procedure described irr Example 86, Step A. NMR 

(200MH2,CD3OD): 1.17 (d,6Hz,3H), 1 ,36 (br s,6H), 2.11 (m,1H), 2.31 (m,1H), 2.45-2.65 (m,4H), 2.87 (m,1 H), 
3.14 (m,1H), 3.31 (s,3H), 3.59 (m,1H). 4.37 (dd;7.11Hz;1H), 4.95 (d.15Hz,1H), 5.15 (d.15Hz,1H), 7.03 
(d,8Hz,2H), 7.1-7.4 (m,6H), 7.5-7.7 (m,4H). FAB-MS: calculated for C33H39N7O3 581; found 582 (M+H,100%). 

35 Example 107 

3-[(2-Hydroxy-2-methylpropyl)amino]-3-methyt-N-[2.3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5-yl)-[1.r-bl- 
phenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

40 Step A: 2-Benzytoxy-2-methyl-3-butene 

To a stirred suspension of 18.6g of 60% sodium hydride oil dispersion (0.46mol) in 50mL of dry tetrahy- 
drofuran at 0°C was added 40g (0.46mol) of 2-methyl-3-buten-2-ol over 30 minutes. The resulting mixture was 
warmed to room temperature and stirred for 3 hours, then heated at reflux for an additional 30 minutes. The 
45 mixture was cooled to 0°C. treated with 80g (0,46mol) of benzyl bromide, then heated at reflux for 5 hours. The 
reaction mixture was cooled, filtered and concentrated under vacuum. The residue was purified by distillation 
under reduced pressure to give 42g (d.24mol,52%) of product, b.p. 88-89°C (2mm). ''H NMR (200MHz, CDCI3): 
1.38 (s,6H), 4.39 (s,2H). 5.20 (m,2H), 5.95 (m,1H), 7.27-7.4 (m,5H). 

50 Step B: 2-Benzyioxy-2-methylpropionaldehyde 

A mixture of lOOmL of water, 300mL of dioxane, 20g (O.llmoi) of 2-benzyloxy-2-methyl-3-butene and 1g 
of osmium tetroxide was stirred at room temperature for 30 minutes then 51g (0.22mol) of finely ground sodium 
periodate was added in portions over 30 minutes. Stirring was continued for 2 hours then the mixture filtered 
55 and the filtrate extracted with several portions of ether. The combined extracts were dried over magnesium sul- 
fate, filtered and the filtrate concentrated under vacuum. Distillation afforded 7.3g (0.041moi,37%) of product, 
b.p. 85-88°C (2mm). 
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Step C: 3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-3(R)-yi]-biJtanarTiide, trifluoroace- 
tate ' ^ ~~ 

To a solution of 150mg (0.40mmol) of 3-t-butoxycarbonylamino-3-methy!-N-[2,3,4,5-tetrahydro-2-oxo-1H- 
5 1-ben2azepin-3(R)-yl]-butanamide (Example 57, Step A) in 2mL of methylene chloride at 0°C was added 2mL 
of trifluoroacetic acid and the mixture stirred at room temperature for 1 hour. All volatiles were removed under 
vacuum to give 130mg (0.33mmol,84%) of the product. 

1H NMR {200MHz, CD3OD): 1.33 (s.3h), 1.37 (s,3H), 2.12 (M,1H), 2.3-2.6 (m,3H). 2.6-3.0 (m,2H), 4.37 
(dd;8,12Hz;1H), 7.02 {d,8Hz,1H), 7.1-7.3 (m,3H). FAB-MS; calculated for C15H21N3O2 275; found 276 
10 (M+H,100%). 

Step D: 3-(2-Benzyloxy-2-methylpropyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-3-(R)- 
yl]-butanamide 

15 Prepared from the intermediate obtained in Step C and 2-benzyloxy-2-methylpropionaldehyde by the pro- 

cedure described in Example 86, Step A. 

1H NMR (200MHz, CD3OD); 1.32 (s,3H), 1.38 (s,9H), 2.10 {m,1H), 2.41 (m,1H), 2.65 (s,2H), 2.7-2.9 (m,2H), 
3.09 {s,2H), 4.40 {m,1 H), 4.48 (s,2H), 7.0-7.2 (m,4H), 7.2-7,4 (m,5H). FAB-MS: calculated for C26H35N3O3 437; 
found 438 (M-fH,1 00%). 

'20 

Step E: 3-[(2-Benzyloxy-2-methylpropyl)amino]-3-methyl-N-[2.3.4,5-tetrahydrQ-2-oxo-1-[[2'-(1H-tetrazQl-5- 
yl)[1,1'-biphenyl]-4-yl]-methyl]-1H-1-benzazepin-3(R)-yl]butanamide, trifluoroacetate 

To a stirred solution of 145mg (0.332mmol) of the intermediate obtained in Step D In 2mL of dry dimethyl- 
25 formamide at room temperature under nitrogen was added 67mg of 60% sodium hydride oil dispersion 
(1 .67mmol,5eq.). After 30 minutes, a solution of 277mg (0,41mmol,1 .2eq.) of N-triphenylmethyl-5-[2-(4'-bro- 
momethylbiphen-4-yl)] tetrazole in 2mL of dry dlmethylformamide was added and the mixture stirred at room 
temperature for 1 hour. The reaction mixture was added to lOOmL of ethyl acetate and washed with water {2x) 
and brine. The organic layer was separated, dried over magnesium sulfate, filtered and concentrated under 
30 vacuum. 

The residue was dissolved in 5mL of methanol and treated with 5mL of 9N HCl. The mixture was stin-ed 
at room temperature for 2 hours then washed with hexanes (5x) to remove triphenylmethanol. The aqueous 
layer was removed, filtered and evaporated under vacuum; the residue was purified by reverse phase medium 
pressure liquid chromatography on C8, eiuting with methanol/0.1% aqueous trifluoroacetic acid (65:35) to afford 
35 2 45mg (0.31mmol, 94%) of product. - 

ih NMR (200MHz,CD3OD): 1.32 (s,3H), 1.38 (s,9H), 2.10 (m,1H), 2.31 (m,1H), 2.4-2.7 (m,2H), 2.66 {s,H), 4.39 
(dd;7,11Hz;1H), 4.50 (s,2H), 4.94 (d,15Hz,1H), 5.16 (d,15Hz,1H), 6.99 (d,BHz,2H), 7.05-7.25 (m,5H), 7.25-7.45 
(m,6H), 7.55-7.70 {m,4H). FAB-MS: calculated for C40H45N7O3 671; found 672 (M+H,100%). 

40 Step F: 3-[(2-Hydroxy-2-methylpropyi)amino]-3-methyl-N-[2,3.4,5-tetrahydro-2-oxo-1-[[2^-(1 H-tetrazol-5- 
yl)[1,V-biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

The title compound was prepared from the intermediate obtained in Step E by the procedure described in 
Example 86, Step B. 

45 1H NMR (200MHz,CD3OD): 1.29 (s,6H), 1 .36 (s,3H), 1.40 (s,3H), 2.1-2.5 (m,4H), 2.68 (s,2H), 2.98 (s,2H), 4.37 
(dd;7,11Hz;1H), 4.94 (d,15Hz,1H), 5,17 (d,15Hz,1H), 7.04 (d,8Hz,2H), 7.20 (d,8Hz,2H), 7.20-7.35 (m,4H), 7.5- 
7.7 (M,4H). FAB-MS: calculated for C33H39N7O3 581; found 582 (M+H,70%). 

Example 108 

50 

3-[(2(S)-Hydroxy-3-methylbutyl)amino]-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazQl-5-yO[1,1'-bi- 
phenyl]-4-yl]methyi]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

Step A: 3-[(2(S)-Benzyloxy-3-methylbutyf)aminQ]-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5- 
55 yl)[1,1^biphenyl]-4-yn(methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

Prepared from 2(S)-benzyloxy-3-methylbutanal (prepared from L-valine by the method of Li, et al; J. Amer, 
Chem. Soc, IM^, 7659 (1990)) and 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-{1 H-tetrazol-5- 
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yl)[1,1'-biphenyiH-y!]methy!]-1H-1-benzazepin-3(R)-yi]-butanam!de, trifluoro acetate (Example 1), by the pro- 
cedure described in Example 86, Step A. NMR (200MHz, CD3OD): 0.92 (d,7H2, 3H), 0.98 (dJHz, 3H) 1.31 
(s,3H), 1.38 (s,3H), 2.0-2.6 (m,5H), 2.62 (s,2H), 2.95 {dd;9,1 2Hz;1 H), 4.89 (d,15Hz,1 H), 5.18 {d,1 5Hz,1 H), 6.97 
(d,8H2,2H), 7,1-7.7 (m,15H). FAB-MS: calculated for C41H47N7O3 685, found 687 (100%). 

Step B: 3-[(2(S)'Hydroxy-3-methylbutyOamlno]-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-t^^^^ 
yO[1,V-biphenyfH-yl]-methyl]-1H-1-benza2epin-3(R)-yl]-butanamide, trlfluQroacetate 

Prepared from the intermediate obtained in Step A by the procedure described in Example 86, Step B. 
1H NMR (200MHz, CD3OD): 0.86 (d,7Hz,3H), 0.92 (d,7Hz,3H), 1.35 (s,3H), 1.40 (s,3H), 1.67 (m,1H), 2.0-2.6 
(m,4H), 2.64 (s,2H), 2.82 (dd;10,12Hz,1 H), 3.12 (dd;3,12Hz;1 H), 3.48 (m,1H), 4.37 {dd;8,12H2,1H), 4.9 
(d,15Hz,1H), 5.19 (d,15Hz,1H), 7.04 (d,8Hz,2H), 7.15-7.35 (m,6H), 7.5-7.7 (m,4H). FAB-MS: calculated for 
C34H41N7O3 595; found 597 (100%). 

Example 109 

3-[(2(R)-Hydroxy-3-methylbutyl)amino]-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazQl-5-yl)[1^ 
phenyl]-4-yl]methyi]-1H^1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

The title compound was prepared from D-valine and 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-([2'- 
(1H-tetrazol-5-yl)[1,V-biphenyl]-4-yl]-methyl]-1H-1-ben2azepln-3(R)-yl]-butanamide, trifluoroacetate (Exam- 
ple 1), by the procedures described in Example 108. 

1H NMR(200MHz, CD3OD):0.86 (d,7Hz,3H),0.88(dJHz,3H), 1.32 (s,3H), 1.33 (s,3H), 1.65 (m,1H), 2.00-^2.66 
(m,6H), 2.78 (dd;10,12Hz,1 H), 3.10 (dd;2,12Hz,1 H), 3.45 (m,1H), 4.34 (dd;8,12Hz,1H), 4.90 (d,15Hz,1H), 5.1 
(d,15Hz,1H), 7.02 (d,8Hz,2H), 7.1-7.3 (m,6H). 7.45-7.70 (m,4H). FAB-MS: calculated for C34H41N7O3 595; 
found 597 (100%). 

Example 110 

4'-[[3(R)-[(3-Amino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-1-yl]methyl]-2- 
phenyl-1 , V-biphenyl, trifluoroacetate 

Step A. : 2-Bromobiphenyl 

A solurion of 8.8mL of iscamyl nitrite in 120mL of benzene ar 45''C was treated dropwise over 30 minutes 
with a solution of 7.5g of 2-bromoaniline in 30mL of benzene. After the addition was complete, the mixture was 
heated at reflux for 90 minutes then cooled and concentrated under vacuum. The product was purified by prep- 
arative high presssure liquid chromatography on silica, eluting with hexanes. NMR (200MHz,CDCl3): 7.23 
(m,2H), 7.35 (m,1H), 7.44 (s,5H), 7.70 (d,8Hz,1H). 

Step B : 4^-Methyl-2-phenyl-1,V-biphenyl 

Prepared from 2-bromobiphenyl and 4-methylphenyltrimethylstannane by the procedure described in Ex- 
ample 69, Step B. 

1H NMR (2dOMHz,CDCl3): 2.30 (s,3H), 7.06 (s,4H), 7.23 (m,5H), 7.44 (s,4H). 

Step C: 4'-BromQmethyl-2-phenyl-1 ,1 '-biphenyl 

Prepared from 4'-methyl-2-phenyl-1,1 '-biphenyl by the procedure described in Example 69, Step C. 

Step D : 4'-[[3(R)-[(3-Amino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydro-2-QXO-1H-1-benzazepin-1-y[]me- 
thyl]-2-phenyl-1 , 1 '-biphenyl, trifluoroacetate 

The title compound was prepared from 3-t-butoxycarbonylam!no-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo- 
1H-1-benza2epin-3(R)-yl]-butanamide (Example 57, Step A) and 4'-bromomethyi-2-phenylTl,1'-biphenyl by 
the procedures described in Example 69,. Steps D and F. NMR (300MHz,CD3OD):' 1.32 (s,3H), 1 .36 (s,3H) 
2.0-2.6 (m,6H), 4.37 (dd;8,12Hz;1 H), 4.78 (d,15Hz,1H), 5.28 (d,15Hz,1H), 6.95-7.45 (m,17H), 
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Example 111 

3-[I2-Hydroxy-3-(4-hydroxypheny])-propyl]aminQ]-3-methyl-N-[2,3,4,5-tetrahydro-2-^^ 
yl)[1,V-biphenyi]-4-yl]methyl]>1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

5 

Step A : Ethyl 2-hydrQxy-3-(4-hydrQxyphenyl)-propionate 

To a stirred solution of 0,5g (2.74mmol) of D,L 3-(4-hydroxypheny!) lactic acid hydrate in lOmL of ethanol 
was added a catalytic amount of concentrated hydrochloric acid. The mixture was heated at reflux for 2 hours 
10 then cooled to room temperature and concentrated under vacuum. The residue was dissolved in 50mL of ether 
and washed with saturated aqueous sodium bicarbonate (1x50mL) and brine (1x50mL).The organic layer was 
removed, dried over magnesium sulfate, filtered and evaporated under vacuum to afford 0.54g {2.57mmol,94%) 
of the ethyl ester. NMR (200MH2,CDCl3): 1.26 (t,7Hz,3H), 2.86 (dd;7,14Hz;1H), 3,03 {dd;4,1HZ;1 H), 4.19 
(q,7Hz,2H), 4.38 (dd;4,7H2, 1 H), 5.60 (br s,1 H), 6.66 (d,8H2,2H), 7.03 (d,8H2,2H). 

15 

Step B: Ethyl 2-(t-butytdimethylsiloxy)-3-[4-(t-butyldimethylsiloxyphenyl)]propionate 



To a stirred solution of 0.57g (7.4mmol) of ethyl 2-hydroxy-3-{4-hydroxyphenyl)propionate in 1 0mL of me- 
thylene chloride at -78*=C was added 2mL of 2,6-lutidine (4eq.) followed by 2.52mL of t-butyldimethylsilyl tri- 

20 fluoromethanesulfonate (4eq.). The reaction mixture was warmed to room temperature and stirred for 16 hours. 
The reaction mixture was diluted with 50mL of methylene chloride and washed with 10% hydrochloric acid 
(2x100mL), saturated aqueous sodium bicarbonate and brine. The organic layer was removed, dried over mag- 
nesium sulfate, filtered and concentrated under vacuum to give 1.12g of crude product. A 250 mg sample was 
purified by preparative thin, layer chromatography on silica, eluting with hexane/ethyl acetate (90:10) to afford 

25 2 1 0mg of pure product. .^H NMR (200MHz,CDCl3): 0.13 (s,6H), 0.76 (s,9H), 0.94 (s,9H), 2.76 (dd;10,14Hz,1 H), 
2.97 (dd;4,14Hz;1H), 4.24 (dd;4,10Hz,1H), 6,73 (d,8Hz,2H), 7.05 (d,8Hz,2H). 

Step C : 2-(t-Butytdimethyl5iloxy)-3-[4-(t-butyl-dimethylsiloxyphenyl)]propanal 

30 To a stirred solution of 21 Omg (0.48mmol) of ethyl 2-{t-butyidimethylsiloxy)-3-[4-(t-butyldimethylsiloxyphe- 

nyl)]propionate in lOmL of ether at -78°C was added dropwise over 5 minutes ImL of 1.0M solution of diiso- 
butylaluminium hydride in hexane (2eq.)..The reaction mixture was poured, with rapid stinrtng, into 50mL of 1 0% 
hydrochloric acid. After stin-ing for 5 minutes, the mixture was extracted with ether (2x30mL) and the combined 
extracts dried over magnesium sulfate, filtered and concentrated under vacuum to give approximately 200mg 

35 of the product which was used immediately and without further purification. 

1H NMR (200MHz,CDGl3): 0.14 (s,6H), 0.80 (s,9H), 0.95 (s,9H), 2.76 (dd;10,14H2;1H), 2.90 (dd;4,1 4Hz;1 H), 
4.24 (ddd;2,4,10H2;1H), 6.73 (d,8Hz,2H), 7.02 (d,8Hz,2H), 9.61 (d,2Hz,1H). 

Step D: 3-[(2-Hydroxy-3-(4-hydroxyphenyl)-propyl)-amino]-3-methyl-N-[2,3,4.5-tetrahydro-2-oxo-.1-[[2^(^ 
40 tetrazol-5-yl)[1,r-bipheny]H-yl]-methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

The title compound was prepared as a mixture of two diastereomers from 3-amino-3-methyl-N-[2,3,4,5- 
tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,r-biphenyi]-4-yl]methyl]-1H-1-benzazepin-3{R)-y^ 
rifluoroacetate (Example 1) and 2-(t-butyldimethylsi!oxy)-3-[4-(t-butyldimethylsiloxyphenyl)]propanal (Step 'C) 
45 by the procedure described in Example 86, Step A. 

1H NMR (200MHz, CD3OD): 1.35 (m,6H), 2.10 (m,1H), 2.29 (m,1H), 2.40-2.75 (m,6H), 2.85 (m,1H), 3.07 
(m,1H), 3,90 (m,1H), 4.33 (dd;8,12Hz;1 H), 4.9 (m,1H), 5,1 (m,1H), 6.67 (d,8Hz,2H), 7.02 (m,4H), 7.15-7.35 
(m,6H), 7.5-7.7 (m,4H). FAB-MS; calculated for C38H41N7O4 659; found 659 (40%). . 

50 Example 112 

3-[[2(R)-Hydroxy-2-phenylpropyi]amino]-3-methyi-N-[2.3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,r^ 
biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide. trifluoroacetate 

55 step A: 2(R)-Benzyloxy-2-phenylacetaldehyde 

Prepared from (R)-(-)-mandelic acid by the procedures described in Example 111 (Steps A, C) and Exam- 
ple 107, Step A. 
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1H NMR (200MHz,CDCl3): 4.51 (d,12Hz,1H), 4.65 (d,12Hz,1H), 4.77 (d,2Hz,1H), 7.35 (m,10H), 9,61 
(d,2Hz,1H). 

Step B: 3-[(2(R)-Benzyloxy-2-phenyiethyl)amino]-3-methyl-N-[2,3,4.5-tetrahydro-2-oxo-1-[[2S1H-t^ 
5 yt)[1,r-bip[renyl]-4-yl]-methyl]-1H-1-benzazepin-3(R)-yl)-but^ trifluoroa estate ' 

Prepared 2(R)-benzy!oxy-2-phenyl acetaldehyde and 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1- 
[[2'-{1H4etrazoi-5-yl)I1,1'-biphenyl]-4-yl)rnethyi]-1H-1-benzazepin-3(R)-yi]-bu^ trifluoroacetate (Ex- 

ample 1) by the procedure described in Example 86, Step A. NMR (200MHz,CD3OD): 1.35 (s,6H), 2.12 
10 (m,1H), 2.32 (m,1H), 2.5-2.7 (m,4H), 3.22 (m,2H), 4.32 (d,12H2,1H), 4.43 (d,12H2,1H), 4.45 (m,1H), 4.67 
(t,7Hz,1H), 4.99 (d,14Hz,1H), 5.1 3 (d,14Hz,1 H), 7.02 (d,8Hz,2H), 7.10-7.45 {m,16H), 7.5-7.7 (m,4H). FAB-MS; 
calculated for C44H45N7O3 719; found 720 (M+H,35%). . 

Step C: 3-[[2(R)-Hydroxy-2-phenylpropyl]amino]-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazpl-5- 
15 yl)[1,r-biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanmide, trtfluoroacetate 

The title compound was prepared from the intermediate obtained in Step B by the procedure described in 
Example 86, Step B. 

1H NMR (400MHz, CD3OD): 1.38 (s,3H), 1.39 (s,3H), 2.10 (m,1H), 2.3 (m,1H), 2.4-2.7 (m,4H), 3.05 (m.lH), 
20 3.22 (m,1H), 4.39 (m,1H), 4.95 (d,15Hz,1H), 5.18 (d,15Hz,1H), 7.08 (d,8Hz,2H), 7.20-7.45 (m,11H), 7.5-7.7 
(m,4H). FAB-MS: calculated for C37H39N7O3 629; found 630 (M+H, 85%). 

Example 113 

25 3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yl)[1,r-biphenyl)-4-yl]methyi]- 1H-1- 
benzazepin-3(R)-yt]-butanamide, hydrochloride, dihydrate 

Step A: 1-Tetralone oxime 

30 To 4.6L of water at room temperature in a 4-neck 50Lflask sitting in a steam bath apparatus equipped with 

an overhead stirrer, a temperature probe and reflux condenser was added 3.72Kg (27.36mol) of sodium acetate 
with stirring, followed by 1 .9Kg of hydroxytamine hydrochloride (27.36mol). To this slumy at room temperature, 
12L of ethano! was added followed by 1.994Kg (13.68mo!) of l-tetratone. Additional ethanol (1.7L) was used 
to rinse off the funnel and added to the reaction mixture. The resulting light orange slurry was heated to 75^C 

35 over 40 minutes and maintained at 75-85°C for another 75 minutes. The reaction mixture was cooled with the 
aid of ice packed around the flask. When the internal temperature reached 32**C, the reaction mixture was 
pumped over 15 minutes into 60L of ice contained in a 200L vessel. The reaction vessel was washed with an 
additional 21 of water which was added to the 200L vessel. When, the ice melted, the mixture was filtered 
through a filter pad and the wet cake washed with 4L of water. The wet cake was suction dried for 1 hour then 

40 transferred to two trays and dried under vacuum at 40^C for 2 days to give 2.094Kg (13.01mol,95%) of product. 
1H NMR (250MHz,CDCl3): 1.90 (m,2H), 2.80 (t,6Hz,2H), 2.88 (t,6Hz,2H), 7.15-7.35 (m,3H), 7.90- (d,8Hz,1 H), 
8.9(brs,1H). 

Step B: 2,3,4,5-Tetrahydro-1H-1-benzazpin-2-one 

45 ^ 

To 10L of methanesulfonic acid in a 22L 3-neck flask equipped with an overhead stirrer, a temperature 
probe, nitrogen inlet and reflux condenser was added 2.6Kg (18.61 mol) of phosphorus pentoxide. An additional 
1 .6L of methanesulfonic acid was used to wash all the phosphoms pentoxide into the vessel. The mixture was 
heated at 90°C for 2.5 hours then cooled to 50°C using an ice bath and treated with 2.00Kg (12.41mol) of 1- 

50 tetralone oxime in several portions over 15 minutes. The mixture was heated at 63^C for 10 minutes then slowly 
heated to 80°C and kept at 80°C for 3 hours. The reaction mixture was pumped into 70L of ice then treated 
slowly with 11.25L of 50% aqueous sodium hydroxide over 90 minutes at such a rate so as to maintain the 
temperature below 28^C. The mixture was filtered and 4L of the filtrate was used to rinse the vessel. The wet 
cake (pink) was washed with 8L of water then suction dried for 45 minutes then transferred to two trays and 

55 dried under vacuum at 40°C for 2 days togive 1 .9Kg (1 1 .79mol,95%) of product.^H NMR (250MHz,CDCl3): 2.24 
(m,2H), 2.38 (t,6Hz,2H) 2.32 (t,6Hz,2H), 7.03 (d,8Hz,1H), 7.13 (m,1H), 7.2.4 (m,2H), 8.63 (brs,1H). 
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Step C : 3-lodo-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one 

A suspension of 1.8Kg (11.17mol) of 2,3,4,5-tetrahydro-1 H-1-ben2azeptn-2-one in a mixture of 22.33L of 
methyiene chloride and 11.78L (55.83mol) of hexamethyldisilazane was heated at reflux for 10 minutes then 

5 cooled to 30°C and treated with 8.503Kg (33.5mol) of iodine in one portion. The mixture was heated at reflux 
for 2.5 hours then cooled to room temperature. Aqueous sodium sulfite containing 4.926Kg of sodium sulfite 
in 44L of water was cooled to 0°C and into it was poured the reaction mixture in several portions with vigorous 
stirring while maintaining the temperature below 10°C. The reaction vessel was rinsed with 3L of methylene 
chloride and the washing transferred to the quenching mixture. Methylene chloride (17L) was added to the 

10 quenching mixture and it was stinred vigorously and the layers allowed to separate. The aqueous layer was 
removed and reextracted with 12L of methylene chloride. The combined organic layers were washed with 11L 
of water and concentrated under vacuum to a final volume of approximately 5L The residue was treated with 
55L of toluene and concentrated under vacuum to a final volume of 10L. The resulting slurry was removed by 
filtration and the filter cake washed with an additional 5L of toluene and dried under vacuum at ambient tem- 

15 perature for 24 hours to give 1.842Kg (6.42mol, 57%) of product. 

1H NMR (200MH2,CDCl3): 2.6-2.8 (m,3H), 2.93 (m,1H), 4.64 (t,8Hz,1H), 6.97 (d,8H2,1H), 7.10-7.35 (m,3H), 
7.55 (br s,1H). 

Step D : 3(R)-Amlno-2,3,4,5-tetrahydro-1 H-1-benzazepin-2-one, D-tartrate 

20 ' 

3-lodo-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one(1.79Kg, 6.24mol) was slurried in 6.2L of methanol and 
the slumy charged into an autoclave. Condensed ammonia (1.55L) was added and the autoclave closed, with 
stirring, and heated to 100°C over 1 hour. Heating at 100°C was continued for 2 hours then the autoclave was 
allowed to cool to room temperature over 1 hour, during which time the internal pressure was 150-155psi. The 

25 reaction mixture was transferred to a polyethylene jug and the autoclave rinsed with 2x8L of methanol. The 
washings were concentrated under vacuum at 30°C then combined with the reaction mixture and concentrated 
to near dryness under vacuum at 30"C. the resulting residue was dissolved in 4L of ethyl acetate then con- 
centrated to dryness under vacuum at 30°C. 

Sodium chloride (712g) was dissolved in 2L of water and 1.0Kg of sodium carbonate was dissolved in 6L 

30 of water. Two liters of the sodium carbonate solution was added to the concentrated residue and the resulting 
slurry transferred to an extraction flask. Another 2L portion of the sodium carbonate solution was added to the 
residue flask and the solution transferred to the extraction flask. The remaining sodium carbonate solution was 
used in the same way. The sodium chloride solution was added to the sodium carbonate/aminolactam emulsion 
and the resulting mixture stirred for 10 minutes then extracted with four 6L portions of methylene chloride. The 

35 combined methylene chloride layers were concentrated to dryness; the residue was treated with 2L of 200 proof 
ethanol and the resulting slurry concentrated to dryness under vacuum to give 1.1 71 Kg of crude product. 

The cmde product was slurried in 8L of ethanol and treated with 900g of D-tartaric acid in one portion. Water 
(7L) was added and the mixture heated to 77*^C, then additional ethanol (45L) was added and. heating continued. 
The solution was cooled to 43°C and treated with the seed slurry. (The seed slurry was prepared by the route 

40 described above starting with 10.50g of crude product and 9.1 g of D-tartaric acid.) The solution was aged at 
room temperature for. 48 hours. The slurry formed was removed by filtration and the wet cake washed with 1.8L 
of ethanol. The resulting filter cake was suction dried with nitrogen bleeding for 20 hours then transferred into 
a drying tray and dried under vacuum for 24 hours to give 354g (1,085mol, 17.4%) of the product.^H NMR 
(250MHz,CDCl3): 2.13 (m,1H), 2.51 (m,2H), 2.73 (m,2H), 3.68 (t,6Hz,1H), 3.98 {s,2H), 7.05 {d,8Hz,1H), 7.16 

45 (t,8Hz,1H), 7.30 (m,2H), 7.6 (brs,5H), 10.26 (brs,1H). 

Step E : 3(R)-Amino-2,3,4,5-tetrahydro-1H-1-benzazepin-2-Qne 

A solution of 229. 23g (0.700mol) of 3(R)-amino-2,3,4,5-tetrahydro-1 H-1-benza2epin-2-one, D-tartrate in 
50 4. 1L of water was treated with 194g (1.40mol) of potassium carbonate. Subsequent portions of 1 0Og and 135g 
of potassium carbonate were added until the pH was 10.5. The mixture was extracted with four 4L portions of 
methylene chloride which were then combined and dried over magnesium sulfate. The aqueous layer was treat- 
ed with 1 .4Kg of sodium chloride and reextracted with four 4L portions of methylene chloride which were then 
combined and dried over magnesium sulfate. The two 16L batches of extracts were combined, filtered and con- 
55 centrated to dryness under vacuum to give 115.5g of product which contained 1.6% of an impurity identified 
as 7-iodo-3(R)-amino-2,3,4,5-tetrahydro-1 H-1-benzazepin-2-one. 

A solution of 107. 02g (0.607mol) of the intemnediate obtained above in 1.712Lof ethanol.was hydrogenated 
at room temperature and 40psi over 4.00g of 10% palladiunn on carbon for 4 hours. The catalyst was removed 
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by filtration through solkaflok and the filtrate concentrated to dryness under vacuum to give 1 01 .08g (0.574mo(, 
94.4%) of product. 

Step F : N-Chlorosulfonyl-4,4-dlmethylazetidin-2-one 

5 

To a 3-neck 12L flask equipped with an overhead stirrer, a 250mL addition funnel topped with a nitrogen 
inlet and a rubber septum to allow a tennperature probe and isobutylene needle was charged 450nnL of isobu- 
tylene. The flask was cooled in a dry ice-acetone bath. Ethyl ether (450mL) was added and the resulting solution 
at -60°C was treated with ,21 OnnL (2.41 mol) of chiorosulfonyl isocyanate over 5 minutes at a rate so as to main- 

10 tain the internal temperature below -SC'C. The mi)<ture was stirred at -50°C to -62°C for 30 minutes ther allowed 
to warm slowly to room temperature and treated with 2250mL of ether. The resulting solution was treated with 
,750mL of 10% aqueous sodium carbonate slowly in 3 portions. The mixture was transferred into a 4L separatory 
funnel and the aqueous layer removed. The organic layer was washed with 500mL of water, then removed and 
treated with 750mL of hexane. As crystallization began, additional hexane (260mL) was added and the mixture 

15 concentrated under partial vacuum to a final volume of 31 OOmL. The solid that formed was removed by filtration, 
with the aid of 200mL of hexane for rinsing. After air drying, the wet cake was dried under vacuum at 40''C 
overnight to give 253g {1.28mol,53%) of product as a pale yellow crystalline solid. Recycling of the mother liq- 
uors gave an additional 100g (19%) of product as a white crystalline solid. ""H NMR (250MHz, CDCI3): 1.89 
(s,6H), 3.05 (s,2H). 

20 ' 

Step G : 3-methoxysulfonylamino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-3(R)-yl]-butana- 
mide 



A suspension of 98. 31g (0.530mol) of 3(R)-amino-2,3,4,5-tetrahydro-1 H-1-benzazepin-2-one in 1600mL 
25 of methanol at room temperature was treated with 1 55mL (1 . 1 1 2mol) of triethylamine. The resulting suspension 
was cooled to 0°C and treated with a solution of 11 0.01 g (0.557mol) of N-chlorosulfonyl-4,4-dimethylazetidin- 
2-one in 960mL of methanol over 20 minutes maintaining the internal temperature below 10°C. Additional me- 
thanol (1 OOmL) was used to rinse the flask and the rinse was transfenred into the reaction vessel. The reaction 
mixture was warmed to room temperature and stirred for 90 minutes. 
30 The reaction mixture was concentrated under vacuum to a slurry (500mL) which was diluted with 3180mL 

of ethyl acetate and treated with 1L of saturated aqueous ammonium chloride and 1L of water. The organic 
layer was separated, washed with 2L of 1 :1 saturated aqueous ammonium chloride/water then 2L of brine. The 
organic layer was removed and concentrated under vacuum to a final volume of 1 .6L. The resulting slurry; was 
treated with 1 .6L of hexane and then aged at room temperature for 2i5 hours. The solid was removed by filtration 
35 and the cake washed with 1L of hexane. The material was air dried at 40°C for 48 hours to. give 1 63.81 g 
(0.444mo!, 83.7%) of product as a white solid. ' 

NMR (250MHz,CDCl3): 1.39 (s,3H), 1.42 (s,3H), 2.04 (m,1H), 2.37 (d,15Hz,1H), 2.58 (d,15Hz,1H), 2.69 
(m,2H), 2.95 (m,1H), 3.81 (s,3H), 4.55 (m,1H), 6.83 (m,2H), 7.01 (d,8Hz,1 H); 7.25 (m,3H), 8.20 (br s,1H). 

40 Step H : 3-Methoxysulfonylamino-3-methyi-N"[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(N-triphenylmethyl)-tetrazol-5- 
yl][1, V-biphenyl]-4-yl]methyl-1H-1-benzazepin-3(R)-yl]-butanamide 

To a suspension of 155.0g (0.4197mol) of the intermediate obtained in Step G in 800mLof tetrahydrofuran 
was added 140mL of dimethylfonmamide and the resulting solution cooled to 0° to -5°C and treated with 19. 1g 

45 of 95% sodium hydride (0,796mol). Additional tetrahydrofuran (40mL) was used to rinse the addition funnel. 
The mixture was stirred for 30 minutes at 0°C then treated with a solution of 269.0g.(0.4825mol) of N-triphe- 
nylmethyl-5-[2-(4'-bromomethylbiphen-4-yl)] in SOOmL of tetrahydrofuran over 20 minutes. After the addition 
was complete, the reaction mixture was wanned to room temperature and stirred for 5 hours. An additional 1 .Og 
of 95% sodium hydride was added and stirring continued for another 3.5 hours. 

50 The reaction mixture was poured into a mixture of 3L of ethyl acetate and 2.5U of water. Additional water 

(300mL) and ethyl acetate (SOOmL) were used for rinsing. The aqueous layer was removed and the organic 
layer.washed with 2L of brine. The organic layer was separated, dried over sodium sulfate, filtered and con- 
centrated under vacuum to a viscous oil. The oil was further concentrated under vacuum to fonn a pale yellow 
solid which was purified by chromatography on silica, eluting with ethyl acetate/hexanes (1 :1 to 3:1) to afford 

55. 330.6g (0.3908mol/89.3%)of product as a white solid. 
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Step I: 3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oyo-1-P^-(1H-tetrazoU5-yO[1,V-biphenyn^^^ 
1-benzazepin-3(R)-yi]-butanamide, mono(hydrochiQride), di(hydrate) 

To 900mL of hot (70°C) ethanol was added, with vigorous stirring, 190. Og {0.2246mol) of the intermediate 
5 obtained in Step H by a solid addition funnel. Additional ethanol (50mL) was used to rinse the funnel. To the 
clear solution at 70°C was added 380mL of 6N hydrochloric acid over 10 minutes. The mixture was stirred at 
70°C for 4.5 hours then allowed to cool to room temperature. The reaction mixture was poured into a mixture 
of 1900mL of water and 3L of ethyl acetate/hexane (2:1). The aqueous layer was removed and washed with 
3L of ethyl acetate/hexane (2:1) then 2.5L of hexane. The aqueous layer was separated and filtered, thencon- 
10 centrated under vacuum at 40°C to a final volume of 350GmL and allowed to age overnight at ambient temper- 
ature. The white suspension was removed by filtration and the wet cake washed with 250mL of a solution of 
15mL of concentrated hydrochloric acid in SOOmL of water. The product was dried under vacuum at 35-40°C 
overnight then allowed to equilibrate in ambient humidity to give 110.25g (0.1894mol, 90.7%) of the title com- 
pound as a white powdery solid. NMR (250MHz, CD3OD): 1 .36 (s,3H), 1 .40 (s,3H), 2.12 (m,1 H), 2.30 (m,1 H), 
16 2.50 (m,2H), 2.55 (m,2H), 4.36 (dd;8,12Hz;1H), 4.87 (d,15Hz,1H), 5.21 (d,15H2,1 H), 7.00 (m,2H), 7.1 7 (m,2H), 
7.22 (m,2H), 7.31 (m,2H), 7,51 (m,1H), 7.53 (m,1H), 7.61 (m.2H). 

Example 114 

20 3-[(2,2-Dimethyl-1,3-dioxolane-4(S)-yl)methyl]amino-3-methyl-N-[2,3.4,5-tetrahydro-2-oxo-1-[[2X1H 
zol-5-yl)[1,1'-biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, mono(trifiuoroacetate) 

To a stirred solution of 11 6mg (0.20mmol) of 3-amino-3-methyl-N-[2, 3,4, 5-tetrahydro-2-oxo-1-[[2'-(1H-tet- 
razol-5-yl)[1,1'-biphenyt]-4-y!]methyl]-1 H -1-ben2a2epin-3(R)-yl]-butanamide, hydrochloride, dihydrate (Ex- 

25 ample 113) in 5mL of dry uethanol was added 0.5g of dry 3A powdered molecular sieves followed by a solution 
of 131mg (I.Ommol) of D-giyceraldehyde acetonide (used crude as prepared according to the procedure of Her- 
tel, LW.; Grossman, C. S.; Kroin, J.S. Synth. Comm. 1991, 21, 151-154), in ImLof dry methanol. The pH of 
the mixture was carefully adjusted to 6.5 with glacial acetic acid and triethylamine. The reaction was stirred at 
room temperature for 3 hours at which time I.OmL (I.Ommol) of a 1.0M solution of sodium cyanoborohydi'ide 

30 in tetrahydrofuran was added dropwise by syringe. The reaction was stirred ovemight then filtered through a 
pad of Celite. The filtrate was diluted with 50% aqueous trifiuoroacetic acid and stirred for 3 hours at room tem- 
perature. The solution was concentrated under vacuum and the residue purified by preparative reverse phase 
high pressure liquid chromatography on C18, eluting with methanol/0.1% aqueous trifiuoroacetic acid (linear 
gradient; 60% methanol to 85% methanol over 10 minutes). The title compound was thus obtained in addition 

35 to the faster eluting major product 3-(2(S),3-dihydroxypropyl)amino-3-methyl-N-[2.3,4,5-tetrahydro-2-oxo-1- 
[[2'-(1H-tetra2ol-5-yi)[1,1'-biphenylH-yl]methyl]-1H-1-ben2azepin-3(R)-yl]-butanamide. IH NMR 

(200MHz,CD3OD): 1.35-1.40 (m,12H), 2.05-2.75 (m,6H), 3.01 (dd;8,12H2;1H), 3.26 (dd;3,12H2;1H), 3.78 
(dd;5,10Hz;1H), 4.15 (dd;6,8Hz,1H), 4.36 (m,2H), 4.85 (d,15Hz,1H), 5.15 (d,15H2,1H), 7.03 (d,8Hz,2H), 7.2- 
7.4 (m,6H), 7.5-7.7 (m,4H). 

40 

Example 115 

3-(2(S),3-Dihydroxypropyi)amino-3-methyl-N-[2,3.4,5-tetrahydro-2-Qxo-1-[[2'-(1H-tetrazol-5-yl)[1,r-biphe- 
nylH-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

45 

The title compound was prepared from 3-amino-3-methyl-N-I2,3,4,5-tetrahydro-2-oxo-1-[[2-(1 H-tetrazol- 
5-yl)[1,1'-biphenyl]-4-yl]methy!]-1H-1-benzazepin-3(R)-yi]-butanamide, hydrochloride, dihydrate (Example 
113) and D-giyceraldehyde acetonide by the procedure described in Example 114. 

1H NMR (200MHz,CD3OD): 1.37 (s,3H), 1.39 (s,3H), 2.05-2.75 (m,6H), 2.95 (dd;8,1 1 Hz;1 H), 3.19 
50 (dd;3,11Hz;1H), 3.56 (m,2H), 3.84 (m,1H), 4.35 (dd;8,12Hz,1H), 4.93 (d,15Hz,1H), 5.16 (d,1.5H2jH). 7.04 
(d,8Hz,2H), 7.15-7.35 (m,6H), 7.5-7.7 (m,4H). FAB-MS; calculated for C32H37N7O4 583; found 585 (100%). 

Example 116 

55 3-(2(S),3(S),4-Trihydroxybutyl)aminQ-3-methyl-N-[2.3,4,5-tetrahydrQ-2-oxo-1-[[2^-(1H-tetrazol-5-yl)[1,r-bi- 
phenyl]-4-yl)methyi]-1H-1-benza2epin-3(R)-.yl]-butanamide, trifluoroacetate 

The title compound was prepared from 3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H-tetrazol- 
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5-yl)I1 .r-biphenyi]-4-yI]methyl]-1 H-1-benza2epin-3(R)-yl]-butanamide, hydrochloride, dihydrate (Example 
113) and 5(S)-t-butyldimethylsilyloxymethyl-2,2-dimethyl-1 ,3-dioxoian-4(R)-carbGxaldehyde (Example 82) by 
the procedure described in Example 71 . NMR (400MHz,CD3OD): 1 .36 (s,3H), 1 .40 (s,3H), 2.09 (m, 1 H), 2.30 
(m,1H), 2.46 (m,1H), 2.57 (dd;7,i1Hz,1H), 2.64 (s,2H), 3.13 (m,2H), 3.59 (br s,3H), 3.92 (m,1H), 4.35 
5 , (dd;7,12Hz;1H), 4.9 (d,15Hz,1H), 5.18 (d,15Hz,1H), 7.02 (d,8Hz,2H), 7.18 (d,8Hz,2H), 7.22 (m,2H), 7.30 
(m,2H), 7.53 (m,2H), 7.63 (m,2H). FAB-MS: calculated for C33H39N7O5 613; found 614 (100%). 

Example 117 

10 3-AminQ-3-methyl-N-[2,3/,5-tetrahydro-2-oxo-1-[[2^-(1-benzyltetrazol-5-yt)[1 J^-biphenyl]^^ 
benzazepin-3(R)-yl]-butanamide, trlfluoroacetate 

To a stirred solution of 174mg (0.20mmol) of 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tet- 
razol-5-yl)[1,1'-biphenyi]-4-yl]methyl]-1 H-1-benzazepin-3(R)-yl]-butanamide, hydrochloride, dihydrate (Exam- 

15 pie 113) in 3mL of tetrahydrofuran and ImL of dimethylformamide was added 0.22mL (5eq.) of triethylamine 
followed by 0.043mL (1 .2eq.) of benzyl bromide. The mixture was stinred for 2 hours at room temperature then 
concentrated under vacuum. Initial purification by reverse phase high pressure liquid chromatography on CI 8, 
eluting with methanol/0.1% aqueous trifluoroacetic acid (75:25) afforded a major product (1 -benzyl, isomer) fol- 
lowed by a minor product (2-benzyl isomer). Repurification of each product by reverse phase high pressure 

20 liquid chromatography on CIS, eluting with methanol/0.1% aqueous trifluoroacetic acid (70:30) afforded 9mg 
of the title compound in addition to 8mg of the 2-benzyl isomer. 

1H NMR (200MHz,CD3OD): 1 .35 (s,3H), 1 .39 (s,3H), 2.05-2.65 (m,6H), 4.38 (dd;7,1 1 Hz;1 H), 4.82 (d,1 5Hz,1 H), 
4.85 (s,2H), 5.35 (d,15Hz,1H), 6.77 (dd;2,8Hz;2H), 6.94 (d,8Hz,2H), 7.1-7.8 (m,13H). FAB-MS: calculated for 
C36H37N7O2 599; found 601 (100%). 

25 

Example 118 

3-Amino-3-methyl-N-[2.3,4,5-tetrahydrQ-2-QXQ-1-[[2'-(2-benzyltetrazo(-5-yl)[1,r-blphenyl)-4-yl]met^^^ 
benzazepin-3(R)-yl]-butanamide, trlfluoroacetate 

30 

The title compound was prepared from 3-amino-3-nr!ethyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H-tetrazol- . 
5-yl)[1,1'-biphenylH-yl]methyl]-1H-1-benzazepln-3(R)-yl]-butanamide, hydrochloride, dihydrate (Example 
, 113) and benzyl bromide by the procedure described in Example 117. 
1H NMR (200MHz,CD3OD): 1 .35 (s,3H), 1 .39 (s,3H), 2.00-2.65 (m,6H), 4.40 (dd;7,1 1 Hz;1 H), 4.88 (d,1 5Hz,1 H), 
35 5.26 (d,15Hz,1H), 5.74 (s,2H), 6.96 (d,8Hz,2H), 7.10 (d,8Hz,2H), 7.25 (m,3H), 7.30-7.65 (m,9H), 7.73 
(dd;2,7Hz,1H). FAB-MS: calculated for C36H37N7O2 599; found 601 (100%). 

Example 1-19 

40 3-(3(R)-Hydroxybutyl)amino-3-methyl-N-[2,3,4,5-tetrahydrQ-2-Qxo-1-[[2^(1H-tetrazol-5-yl)[[1,V-biphenyl]-4- 
yl)methyt]-1 H-1-benzazepin-3(R)-yt)-butanamide, trifluoroacetate 

The title compound was prepared from 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H-tetrazol- 
5-yl)[1,1'-biphenyl]-4-yl]methyt]-1H-1-benzazepin-3(R)-yl]-butanamide, hydrochloride, dihydrate (Example 
45 , 113) and 3(R)-hydroxybutanal-0-tetrahydropyranyl ether (prepared from methyl 3(R)-hydroxybutyrate by the 
method of Sato: Heterocycles, 24, 2173 (1986)) by the procedure described in Example 71. 

NMR (200MHz,CD3OD): 1.12 (d,6H2,3H), 1.33 (s,3H), 1.36 (s,3H), 1.70 (m,3H), 2.00-2.60 (m,5H), 3.09 
(m,2H), 3.82 (m.1 H), 4,34 (dd;7,11H2;1H), 4.a5(d,15Hz,1H), 5.18 (d,15HzJH), 7.00 (d,8Hz,2H), 7.1-7:3 
(m,6H), 7.5-7.7 (m,4H)., FAB-MS: calculated for C33H39N7O3 581; found 583 (100%). 

50 

Example 120 

3-(3(S)-Hydroxybutyl)amino-3-methyl-N-[2.3,4,5-tetrahydrQ-2-oxo-1-[[2^-(1H-tetrazol-5-yi)[[1,V-'biphenyl^ 
yl]methyi]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

55 

The title compound was prepared from 3-amino-3-nnethyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H-tetrazol- 
5-yt)[1,1'-biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, hydrochloride, dihydrate (Example 
113) and 3(S)-hydroxybutanal-0-tetrahydropyranyl ether (prepared from methyl 3(S)- hydroxy butyrate by the 
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method of Sato: Heterocycies, 24, 2173 (1986)) by the procedure described in Example 71. 

NMR {200MHz,CD3OD): 1.15 (d,6H2,3H), 1 .33 (s,3H), 1 .36 (s,3H), 1 .70 (m,3H), 1 .9-2.6 (m,5H), 3. 1 0 (m,2H), 
3.84 (m,1H), 4.33 (dd;8,12Hz,1H), 4.85 (d,15H2,1H), 5.19 (d,15H2,1H). 7.00 (d,8Hz,2H), 7.10-7.35 (m,6H), 
7,45-7.70 (m,4H). FAB-MS; calculated for C33H39N7O3 581; found 583 (100%). 



3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[3-bromo-2^-(1H-tetrazol-5-yl)[1,r-biphenyi]-4-yn methyl]- 
1 H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

Step A: 2-Bromo-4-iQdotQtuene 

A well stirred solution of 18.6g (O.IOmol) of 3-bromo-p-toluidine in 80mL of 6N HCl atC^C was treated with 
a solution of 7.35g (0.1 Imol) of sodium nitrite In 15mL of water at a rate that maintained the temperature <10°C. 
The niixture was stirred for 45 minutes then cautiously treated with 33.2g (0.20moi) of potassium, iodide at 0°C. 
The mixture was treated with 30 Cm L of ether and washed (3x) with saturated aqueous sodium bisulfite. The 
organic layer was separated, dried over magnesium sulfate, filtered and concentrated under vacuum. The re- 
sidue was redissolved in 50mL of hexane, filtered through 30g of silica and concentrated under vacuum to afford 
15.6g (0.053mol,53%) of the product which was determined to be 65% pure by NMR. NMR (2OOMH2- 
.CDCIa): 2.33 (s,3H), 6.97 (d,8Hz,1H), 7.51 (dd;2,8Hz,1 H), 7.86 (d,2Hz,1H). 

Step B : 2'-[(N-Triphenylmethyl)tetrazol-5-yl]-2-bromo-1-methyl-1 ,1 '-biphenyl 

A solution of 6.0g (15mmol) of 5-phenyl-2-trityltetrazole (Example 1, Step H) in 60mL of tetrahydrofuran 
at-15°C to -10°C was treated with 6.5mL of 2.5M n-butyllithium in hexane (16.3mmol,1.05eq) and the resulting 
mixture stirred for 1 .5. hours at r5°C to -1 0°C then treated with 9.2mL of 1 .CM solution of zinc chloride in, ether 
(9.2mmol,0.6eq). The mixture was warmed to room temperature and treated with: 0,3g of bis(trjphenylphos- 
phine) nickel dichloride, 0.3mL of a 3M solution of methylmagnesium chloride in tetrahydrofuran and finally, a 
solution of 8.5g (29mmol) of 2-bromo-4-iodotoluene in 12mL of tetrahydrofuran. The mixture was stirred over- 
night at room temperature then treated with an additional 1.5g of 2-bromo-4-iodotoluene and heated briefly to 
40°C. The mixture was cooled and partitioned between ether and saturated citric. acid. The organic layer was 
separated, washed with brine (2x), dried over magnesiuhi sulfate, filtered and concentrated under vacuum. The 
residue was dissolved in methylene chloride, passed through a short plug of silica, and concentrated under 
vacuum. The gummy residue was dissolved in ether and treated with an equal volume of hexane to precipitate 
the product. By this method, 4.3g (7.7mmol,51%) of product was obtained as a white powder. "tH NMR (4 00 MHz, 
CDCI3): 2.29 (s,3H), 6.83 (t,8H2,2H), 6.89 (d,8Hz,6H), 7.2-7.4 (m,11H), 7.45 (m,2H), 7.92 (dd;2,8Hz;1 H). 

Step C 2'-[(N-Triphenylmethyi)tetrazol-5-yl]-2-bromo-1-bromomethyl-1 ,1 '-biphenyl 

Prepared from the intermediate obtained in Step B by the procedure described in Example 69, Step C. 
NMR (200MH2,CDCl3): 4.48 (s,2H), 6.85-7.05 (m,8H), 7,20-7.55 (m,13H), 8.03 (m,1H). NMR indicates the 
product thus obtained contains approximately 20% starting material. 

Step D : 3-t-Butoxycarbonylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[3-bromo-2'-(N-triphenylme- 
thyl)tetra2ol-5-yl][1, V-biphenyl]-4-yt] methyl-1H-1-benzazepin-3(R)-yl]-butanamide 

Prepared from3-t-butoxycarbonylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benza2epin-3(R)-yl]- 
butanamide (Example 57, Step A) and 2'-[(N-triphenylmethyl)tetrazol-5-yl]-2-bromo-1-bromometh yl-1,1'-bi- 
phenyl by the procedure described in Example 1, Step K. NMR (200MHz,CDCl3): 1';34 (s,3H), 1,35 .(s,3H), 
1.40 (s,9H). 1.90 (m,1H), 2.43 (d,14Hz,1H), 2.55 (d,14HzJH), 2.5-2.8 (m,3H), 4.57 (m,1H), 4.97 (d,15H2,1H), 
5.14 (d,15Hz,1H), 5.31 (br s,1H), 6.66 (d,7H2,1H), 6.95-7.15 (m,13H), 7.20-7.40 (m,10H), 7.46 (m,2H), 7.93 
(m,1H). 

Step E : 3-AminQ-3-methyl-N-[2,3, 4, 54etrahydro- 2-0X0-1 -[[3-bromo-2'-(1H-tetrazol-5-yl)[1,r-biphenylH- 
yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, trifluoroacetate 

The title compound was prepared from the Intermediate obtained in Step D by the procedure described in 
Example 31, Step H. 



Example 121 
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iH NMR (200MHz, CD3OD): 1 ,32 (s,3H), 1 .37 (s,3H) 2.0-2.9 (m,6H), 4.40 (dd;8,12Hz,1 H), 4.90 (d,1 5Hz,1 H), 
5.26 {d,15Hz,1H), 6.96 (dd;2,8Hz,1 H), 7.10-7.45 (m,6H.), 1 (m,4H). FAB-MS: calculated for 
CsgHaoBrNyCa 587,589; found 589 (98%); 591 (100%). 

5 Example 122 

3-[(2(R)-Hydroxypropyl)amino]-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-P-bromo-2'-(1H-^^^^ 
biphenyl]-4-y{]methyl]-1H-1-ben2azepin-3(R)-yl]-butan amide, hydrochloride 

10 Step A : 3-[2(R)-Benzyloxypropyl]amino-3-methyl-N-[2, 3,4,5-tetrahydro-2-QXO"1H-:1-.benzazepin-3(R)-yl]-bu- 
tanamide 

Prepared from 3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1 H-1-benzazepin-3(R)-yl]-butanamide, tri- 
fluoroacetate (Example 107, Step C) and (R)-2-ben2y!oxypropanal (prepared from ethyl-D-lactate according 
15 to the procedure of Hanessian and Ktoss, Tetrahedron Lett. 1985, 26, 1261-1264.) by the procedure described 
in Example 86, Step NMR (200MHz,CD3OD): 1 .31 (d,6Hz,3H), 1 .40 (s,3H), 1 .43 (s,3H), 2.1 7 (m,1 H), 2.30 
(m,1H), 2.6-3.1 (m,5H), 3.22 (dd;3,12Hz;1H), 3.86 (m,1H), 4.48 (dd;7,12Hz;1H), 4.50 (d,12H2,1H), 4.70 
(d,12Hz,1H), 7.11 {d,8H2,1H), 7.15-7.45 (m,8H). FAB-MS; calculated for C2SH33N3O3 423; found 424 
(M+H,100%). 

20 

Step B : 3-[2(R)-Hydroxypropyl]amino-3-methyl-N-[2,3, 4,5-tetrahydro-2-oxo-1H-1"benzazepin-3(R)-yl]-buta- 
namide, trifluoroacetate 

A solution of 750mg (1.40mmol) of the intermediate obtained In Step A in methanol containing 2 drops of 
25 trifluoroacetic acid was hydrogenated at room temperature and 40psi in the presence of 300mg of 30% palla- 
dium on carbon for 3 days. The catalyst was removed by filtration through Cellte and the filtrate concentrated 
under vacuum to give 600mg (1.34mmol,96%) of product.^H NMR (200MHz, CD3OD): 1.22 (d,7H2,3H), 1.37 
(S.3H), 1.39 (dd;2,11Hz,1H), 3.93 (m,1H), 4.38 {dd;8,12Hz,1H), 7.05 (d,8Hz,1H), 7.10-7.35 (m,3H). 

30 Step C : 3-[2(R)-Triethylsiloxypropyl]amino-3-methyl-N-[2,3.4,5-tetrahydro-2-oxo-1H-1-benzazepln-3(R)-yi]- 
butanamide 

To a stirred solution of 660mg (1.4,8mmol) of the intermediate obtained in Step B in 3mL of methylene chlor- 
ide at room temperature was added 1.1 mL of N,N-diisopropylethy!amine (0.81g, 4.2eq.) followed by 0.71 mL 

35 of triethylsilyl trlfluoromethanesulfonate (0.83g, 2.1eq.)..The resulting mixture was stirred at room temperature 
for 2 hours then partitioned between ethyl acetate and saturated aqueous sodium chloride (buffered to pH 9 
with 2 drops of ammonium hydroxide). The organic loyer was separated, washed with buffered brine, dried over 
magnesium sulfate, filtered and solvents evaporated under vacuum. The residue was purified by preparative 
high pressure liquid chromatography on silica, eluting with ethyl acetate/0.1% ammonium hydroxide in metha- 

40 nol (85:15), to afford 480mg (1.07mmol,72%) of product. NMR (200MHz,CD3OD): 0.63 (g,8Hz,6H), 0.97 
(t,8Hz,9H), 1.14 (s,6H), 1.18 (d,6Hz,3H), 2.05 (m,1H), 2.28 (d,2Hz,2H), 2.35-3.00 (m,5H), 4.01 (m/lH), 4.44 
(dd;8,12Hz;1H), 7.05 (d,8Hz,1H), 7.10-7.35 (m,3H). FAB-MS: calculated for C24H4iN303Si 447; found 448 
(M+H,100%). 

45 Step D : 3-[(2(R)-Hydroxypropyl)amino]-3-methyl-N-[2,3,4,5-tetrahydro-2-Qxo-1-[[3-bromo^2'-(1H-tetrazol-5- 
yl)[1,1'-biphenyl]-4-yl] methyl]-1H-1-benzazepin-3(R)-yl]-butanamide, hydrochloride 

To a stirred solution of 94mg (0.21 mmol) of the intenmediate obtained in Step C in 0.5mL of dimethylfor- 
• mamide was added 6mg of 60% sodium hydride oil dispersion (3.6mg NaH, 1.2eq.). The resulting solution was 
50 stirred for 15 minutes then treated with a solution of 201mg (0.31mmbi,1.5eq.) of 2'-[(N-Triphenyimethyl)tetra- 
zol-5-yl]-2-bromo-1-bromomethyi-1 ,1 '-biphenyl (Example 121 , Step C) in 0.5mL of dimethylformamide. The re- . 
suiting solution was stirred at room temperature for 2 hours then added to 50mL of ethyl acetate and washed 
with brine (2x). The organic layer was separated, dried over sodium sulfate, filtered and solvents removed under 
vacuum. 

55 The residue was dissolved in 2mL of methanol and treated with lOmLof 9N HCl and lOmLof hexane. This 

mixture was stirred vigorously for 2 hours then the layers allowed to separate. The aqueous layer was removed 
by pipet, washed once with hexane, filtered and evaporated under vacuum. The residue was triturated with me- 
thanol to give a white solid that was removed by filtration. Thus, lOlmg (0.15mmol,71%) of the title compound 
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was obtained as a white solid. NMR (300MH2,CD3OD): 1.23 (d,6Hz,3H), 1.40 (s,3H), 1.41 (s,3H), 2.24 
(m,1H), 2.40 (m,1H), 2.61 (d,15Hz,1H). 2.69 (d,15H2,1H), 2.7-3,0 (m,5H), 3.13 {dd;3,11 H2;1H), 3.96 (m,1H), 

4.47 {dd;7,12H2;1H), 4.9 (d,15H2,1H), 5.38 (d,15H2,1H), 7.17 (d,8Hz,2H), 7.25-7.40 (m,3H), 7.45 (d,8H2,1H). 

7.48 (d,2Hz,1H), 7.64 (m,2H), 7.74 (m,2H). FAB-MS; calculated for CasHagBrNyOa 645,647; found 646(50%), 
5 648(55%). 

Example 123 

3'-Bromo-4'-[[3(R)-[(3-amino-3-methyl-1-Qxobutyl) anninQ]-2,3,4,5-tetrahydro-2-Qxo-1H-1-benzazepin-1-yl] 
10 methyt][1 , 1 '-biphenyl]-2-carboxamlde. trifluoroacetate 

Step A : 3'-Bromo-4'-nnethyt-1,1'-biphenyl-2-nitrile 

A solution of 5.2g (27mmol) of 4'-methyl-1,1'-biphenyl-2-nitrtle (Example 69, Step B) in 60mL of methylene 
15 chloride at C'C was treated with 6.7g of silver trifluoroacetate (30mmol). When all the silver trifluoroacetate was 
dissolved, 1.6mL of bromine was added dropwise (4.95g, 31mmo!) with vigorous stirring. After two hours, the 
reaction mixture was filtered and the solid washed with methylene chloride. The combined organic layers were 
washed once with dilute (<1 N) aqueous sodium hydroxide and once with brine. The organic layer was removed, 
dried over magnesium sulfate, filtered and concentrated under vacuum. The residue was purified by preparative 
20 high pressure liquid chromatography on silica, eluting with 10% ether/hexane to give 3g (41%) of product. '"H 
NMR (200MH2,CDCl3): 2,46 (s,3H), 7.2-7.8 (m,7H). 

Step B : 3'-Bromo-4'brQmomethyl-1 ,1 '-biphenyl-2-nitrile 

25 Prepared from the intermediate obtained in Step A by the procedure described in Example 69, Step C. NMR 

analysis shows product to contain small amounts of starting material and dibromomethyl compound. ''H NMR 
(200MH2,CDCl3); 4.64 (s,2H), 7.4-7.8 (m,7H). FAB-MS: calculated for ei4H9Br2N 351; found 352(100%); 271 
(100%) 

30 Step C : 3-[[1-P-Bromo-2'-cyano-[1,r-biphenylH-yl]methyl]-2,3,4,5-tetrahydro-2-oxo>1H-benza zepin-3(R)- 
yl]amino]-1,1-dimethyl-3-oxQ-propylcarbamic acid, 1 ,1-dimethylethyl ester 

Prepared from 3-t-butoxycarbonylamino-3-methyl-N-[2,3, 4, 5-tetrahydro-2-oxo-1 H-1 -benzazepin-3(R)-yl]- 
butanamide (Example 57, Step A) and 3'-bromo-4'-bromomethyl-1,1'-biphenyl-2-nitrile by the procedure de- 
35 scribed in Example 69, Step D. NMR (200MHz,CDCl3): 1.33 (s,3H), 1.34 (s,3H), 1.40 (s,9H), 1.91 (m,1H), 
2.43 (d,14H2,1H), 2.55 (d,14H2,1H), 2.55-2.90 (m,3H), 4.62 (m,1H), 4.95 (d,16H2,1H), 5.28 (s,1H), 5.34 
(d,16H2,1H), 6.63 (d,7H2.1H), 7.10-7.25 {m,4H), 7.45 (m,4H), 7.64 (m, 1H), 7.75 (m,2H). FAB-MS (Li spike): 
calculated for C34H37BrN404 644, 646; found 651 (13%); 653 (15%). 

40 Step P : 3'-Bromo-4'-[[3(R)-[(3-t-butoxycarbonylamino-3-methyl-1-oxobutyl)aminQ]-2,3,4,5-tetrahydro-2-oxo- 
1H-1-ben2a2epin-1-yl]methyl][1, 1'-bipenyl]-2-carboxamide 

The title compound was prepared from the internnediate obtained in Step C by the procedure described in 
Example 69, Step E. NMR (2OOMH2, CDCta): 1.34 (br s,6H), 1.40 (s,9H), 1.93 (m,1H), 2.43 (d,13Hz,1H), 
45 2.56 (d,13Hz,1H), 2.55-2.90 (m,3H), 4.62 (m,1H), 4.96 (d,16H2,1H), 5.30 (d,16H2,1H), 5.34 (brs,1H), 5,65 (br 
s,1H), 6.69 (d,7Hz,1H), 7.05-7.55 (m,9H), 7.63 (s,1H), 7.71 (dd;2,8H2:1 H). FAB-MS: calculated for 
C34H39BrN405 662, 664; found 663 (2%); 665 (3%). 

Step E : 3'-Bromo-4'-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benzaze- 
50 pin-1-yl]methyl][1,1-biphenyl]-2-carboxamide, trifluoroacetate 

The tide compound was prepared from the intermediate obtained in Step D by the procedure described in 
Example 69, Step F.^H NMR (200MH2,CD3OD): 1.35 (s,3H), 1.37 (s,3H), 2.10-3.00 (m,6H), 4.48 
(dd;8,12Hz;1H),4.93 (d,16Hz,1H), 5.33 (d,16Hz,1H), 7.15-7.60 (m,10H), 7.67 (d,2Hz,1H). FAB-MS: calculated 
55 for C29H31 BrN403 562, 564; found 563 (38%); 565 (37%). 
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Example 124 

3^-Bromo-4'-[[3(R)-[[3-[(2(S),3-dihydroxyprQpyl) amino]-3-niethyi-1-Qxobutyl]amino]-2,3,4,5-tetrahydro-2- 
Qxo-1 H-1-benza2epin-1-yi]methyi][1 ,1'-biphenyl]-2-carbQxamide, trffluoroacetate 

5 

The title compound was prepared from 3'-bromo-4'-[[3(R)-[{3-amino-3-methyi-1-oxo-butyl)amino]-2, 3,4,5- 
tetrahydro-2-oxo-1H-1-benza2epin-1-yi]m ethyl][1,1'-biphenyl]-2-Garboxamide, trrfluoroacetate (Example 123) 
and D-glyceraldehyde acetonide by the procedure described in Example 71. ''H NMR (200MHz, CD3GD): 1.36 
(s,6H), 2.1-3.0 {m,6H), 3.17 (dd;4,12H2;1H), 3.50 (m,2H), 3.83 (m,1H), 4.46 (dd;8,12Hz;1 H),4.82(d,16Hz,1 H), 
10 5.40 {d,16H2,1H), 7.10-7.60 (m,10H), 7.70 (s,1H). FAB-MS: calculated for C32H37BrN405 636, 638; found 637 
(35%); 639 (35%). 

Example 125 

15 3-AminG-3-methyl-N-[2,3,4,5-tetrahydro-2-Qxo-1-[[2'-carbomethoxy-[1,r-btphenyl]-4-yl]methyl]-1H-1-benza- 
zepin-3-yl]-butanamide. trifluoroacetate 

Step A : 3-Benzyloxycarbonylamino-3-methyi-N-[2, 3,4, 5-tetrahydro- 2-0X0-1 -[[2'-carbomethoxy-[1,1'-biphe- 
nyl)-4-yl]methyl]-1 H-1-benzazepin-3-yl]fautanamide 

20 ■ ' 

Prepared from 3-ben2yioxycarbonylamlno-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-3-yl]- 
butanamide (Example 51, Step A) and methyl 4'-bromomethyl-1 ,1'-biphenyl-2-carboxylate (prepared by the 
method of D. J. Carini, et al, EPO publication 324,377) by the procedure described in Example 1,' Step K. ""H 
NMR (300MHz,CDCl3): 1.37 (s,3H), 1.39 (s,3H), 1.75 (m,1H)i 2.3-2.6 (m,5H), 3.52 (s,3H), 4.50 (m,1 H), 4.80 

25 (d,14Hz,1H), 5.06 (s,2H), 5.34 (d,14Hz,1H), 5.65 (s,1H), 6.72 (d,7Hz,1 H), 7.1-7.4 (m,15H), 7.48 (dt;2,8Hz;1 H), 
7.78 (dd;2,8Hz;1H). FAB-MS: calculated for C38H39N3O6 633; found 634 (M+H,60%). 

Step B : 3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-carbomethoxy-[1,V-biphenylH-yl] methyl]-1H- 
1 -benza2epin-3-yl]-butanamide, trifluoroacetate 

30 

The title compound was prepared from the intermediate obtained in Step A by the procedure described in 
Example 1, Step L NMR (300MHz, CD3OD): 1.40 (s,3H), 1.44 (s,3H), 2,17 (m,1H), 2.38 (m,1Hj, 2.5-2.7 
(m,4H), 3.56 (s,3H), 4.46 (dd;8,12Hz;1 H), 4.98 (d,15H2,1H), 6.37 (d,15H2,1H), 7.22 (d,8H2,2H), 7.25-7.50 
(m,8H), 7.59 (dt;2,8Hz;1H), 7.78 (dd;2,8Hz;1 H). FAB-MS: calculated for C30H33N3G.4 499; found 500 
35 (M+H,100%). 

Example 126 

3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-cyano-[1,V-biphenyl]-4-yl]methyl]-1H-1-benzazepin"3- 
40 yl]-butanamide, trifluoroacetate 

Step A : 3-Benzyioxycarbonylamino-3-methyl-N-[2,3.4,5-tetrahydro-2-oxo-1-[[2'-cyano-[1,V-blphenyl]4- 
yljmethyl]- 1 H- 1 - be nzazepin-3-yl]-butanamide 

45 Prepared from 3-benzyloxycarbonylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-3-yi]- 

butanamide (Example 51, Step A) and 4'-bromomethyl-1,1-biphenyl-2-nitrile (Example 69, Step C) by the pro- 
cedure described in Example 1, Step.K. FAB-MS: calculated for C37H36N4O4 600; found 6G1 (M+H,100%). 

Step B : 3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-Qxo-1-[[2^-cyano-[1,1'-biphenyl]-4-yl]methyl]-1H-1-benza- 
50 zepin-3-yl]-butanamide, trifluoroacetate 

The title compound was prepared from the intermediate obtained in Step A by the procedure described in 
Example 1. Step L.^H NMR (300MHz,CD3OD): 1.40 (s,3H), 1.43 (s,3H), 2.18 (m,1H), 2.38 (m,1H), 2.5-2.7 
(m,4H), 4.47 (dd;8,12Hz;1H), 5.11 {d,15Hz,1H), 5.28 (d,15Hz,1H), 7.30 (m,2H), 7.35-7.65 (m,8H), 7.76 
55 (dt;2,8Hz;1H), 786 (dd;2,8Hz;1H). FAB-MS: calculated for C29H3ON4O2 466; found 467 (M+H,100%). 
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Example 127 

3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-trrfluQrornethy1-[1,r-biphen^ 
zepin-3-yl]-butanamide, trifluoroacetate 

5 

Step A : 2-Trif]uorQmethyl-4'-methyl-1 . 1'-biphenyl 

A solution of 388mp (1.52mmoi,l4eq.) of 4-methy!phenyltrimethylstannane (Example 69, Step A) in 5mL 
of toluene under a nitrogen atmosphere was treated with 238rng of 2-bromobenzotrifluoride (1.06mmol) and 
10 64mg of tetrakis(triphenylphosphine) palladium(O) and the resulting solution heated at reflux for 14 hours. The 
mixture was cooled, filtered and concentrated under vacuum to give an amber oil that was chromatographed 
on silica, eluting with hexane, to give the product. NMR (SOOHz.CDCta): 2.41 (s,3H), 7.2-7.8 (m,8H). El-MS; 
calculated for C14H11F3 236; found 236 (MMOO%). 

15 Step B : 4^-Bromomethyl-2-trifluoromethyl-1 ,V-biphenyl 

Prepared from 2-trifluoromethyl-4'-methyl-1 ,1'-biphenyl by the procedure described in Example 69, Step 
C. El-MS: calculated for Ci4HioBrF3 314,316; found 314 (5%),316 (5%). 

20 Step C : 3-Benzyloxycarbonylamino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-trlf]uoromethyl-[1,1?-biphe- 
nyl]-4-yl]methyl]-1H-1-benzazepin-3-yl]butanamide 

Prepared from 3-benzyloxycarbonylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-3-yl]- 
butanamide (Example 51, Step A) and 4'-bromonnethyl-2-trifluoromethyl-1,1^biphenyl by the procedure descri- 
25 bed in Example 1, Step K. NMR (300MHz,CDCl3): 1.37 (s,3H). 1.39 (s,3H), 1.73 (m,1H),. 2.2-2.6 (m,5H), 
4.50 (m,1H), 4,82 (d,15Hz,1HX 5,06 (s,2H), 5.29 (d,15Hz,1H), 5.65 (s,1H), 6.70 (d,7Hz,1H), 7.1-7.4, (m,14H), 
7.44 (t,8Hz,1H), 7.52 (t,8Hz,iH), 7.71 (d,8Hz,1H). FAB-MS: calculated for C37H36F3N3O4 643; found 644 
(M+H,55%). 

30 Step D : 3-AminQ-3-methyl-N-[2,3,4,5-tetrahydro>2-oxo-1-[[2'-trifluoromethyl-[1,V-biphenyiH-yl] methyl]-1H- 
1-benzazepjn-3-yl]-butanamtde, trifluoroacetate 

The intermediate obtained in Step C (92mg, 0.14mmol) was treated with1.62mLof 30% hydrogen bromide 
in acetic acid at room temperature for 2 hours. The mixture was concentrated under vacuum to give a dark 
, 35 yellow residue. Purification by preparative reverse phase high pressure liquid chromatography on C18; eluting 
with methanbl/0.1 % aqueous trifluoroacetic acid (linear gradient: 75% methanol increased to 85% over 1 0 min- 
utes) afforded 71 mg (O.H mmol, 81%) of the title compound as a colorless glass. 

1H NMR (SOOMHz.CDsOD): 1.39 (s,3H), 1,44 (s,3H), 2.16 (m,1H), 2.38 (m,1H), 2.5-2.7 (m,4H), 4.47 
(dd;8,12Hz;1H), 5.04 (d,15Hz,1H), 5.34 (d,15Hz,1H), 7.20-7.45 (m,9H), 7.56 (t,8Hz,1H), 7,66 (t,8Hz,1 H), 7.79 
40 (d,8Hz,1H). FAB-MS: calculated for C29H31F3N3O2 509; found 510 (M+H,100%). 

Example 128 

3-Amino-3-methyl-N-[7-methylthio-2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5-yl)[1,1-biphenyl]-4-yl] me- 
45 thy(]-1 H-1-benzazepin-3-yl]-butanamide, hydrochloride 

Step A : 6-Methylthio-1-tetralone oxime 

Prepared from 6-methylthio-1-tetralone (prepared by the method described in EPO 0 325, 963 Al) by the 
50 procedure described in Example 1 13, Step A. 1 H NMR (200MHz, CDCI3): 1 .89 (m,2H), 2.52 (s, 3H), 2,78 (m,4H), 
7.02 (d,2Hz,1H), 7.08 (dd;2,8Hz;1H), 7.81 (d,8Hz,1H). 

Step B : 7-Methylthio-2,3,4,5-tetrahydro-1H-1-ben2azepin-2-one 

55 Prepared from 6-methylthio-1-tetralone oxime by the procedure described in Example 113,' Step B. ''H NMR 

(200MHz,CDCl3): 2.23 (m,2H), 2.36 (m,2H), 2.49 (s,3H). 2,78 (t,8Hz,2H), 6,94 (d,8H2,1H), 7.14 (m,2H), 7.75 
(brs,1H). 
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Step C: 3-lodQ-7-nnethylthiQ-2,3,4,5-tetrahydro-1H-1-benzazepin-2-one 

Prepared from 7-methylthio-2,3,4,5-tetrahydro-1 H-1-benza2epin-2-one by the procedure described in Ex- 
ample 31, Step B. iH NMR (200MH2,CDCl3): 2.51 (s,3H), 2.6-2.9 (m,3H), 2.50 (s,3H), 2.97 (m,1H), 4.68 
(t,9H2,1H), 6.95 (d,8H2,1H), 7.15 (m,2H), 7.5 (brs,1H). 

Step D : 3-AminQ-7-methylthio-2,3,4,5-tetrahydro-1H^1-benzazepin-2-one 

A mixture of 0.5g of 3-iodo-7-methylthio-2,3, 4,5-tetrahydro-1 H-1-ben2a2epin-2-one and 15g of ammonia 
in 20mL of chloroform was shaken in a bomb at 100°C for 3 hours. The bomb was cooled, vented and the con- 
tents transferred to a separatory funnel. The mixture was washed with water, dried over magnesium sulfate, 
filtered and solvents removed under vacuum to give the product. ""H NMR (200MH2» CDCI3): 1.90 (m,1H), 2.3- 
2.7 (m,2H), 2.45 (s,3H), 2.85 (m,1H), 3.39 (dd;8,1 1 Hz;1 H), 6.89 (d,8H2,1H), 7.10 (m,2H), 8.3 (brs,1H). 

Step E : 3-t-Butoxycarbony(amino-3-methyl-N-[7-methylthio-2,3,4,5-tetrahydrQ-2-oxo-1H-1-ben2azepm-3-yl]- 
butanamide 

Prepared from the intermediate obtained in Step D and 3-t-butoxycarbonylamlno-3-methyl-butanoic acid 
(Example 31 , Step E) by the procedure described in Example 1 , Step F. NMR (200MH2,CDCl3): 1 .33 (s,6H), 
1.40 (s,9H), 1.91 (m,1H), 2.4-3.0 (m,5H), 2.48 (s,3H), 4.50 (m,1H), 5.22 (br S.IH), 6.68 (dJHzilH), 6.90 
(d,8Hz,1H), 7.11 (m,2H), 7.66 (brs,1H). 

Step F : 3-t-Butoxycarbonylamino-3-methyl-N-[7-methyl thio-2,3,4,5-tetrahydro-2-oxo-1-[[2^-(N-tri phenylme- 
thyl)-tetrazol-5-yl][1 ,1 '-biphenyl]4-yl]methyl-1 H-1-ben2a2epin-3-yl]-butanamide 

Prepared from the intermediate obtained in Step E by the procedure described in Example 1, Step K.r 
NMR (2OOMH2, CDCI3): 1.37 (s,6H), 1.43 (s,9H), 1.78 (m,1H), 2.2-2.7 (m,5H), 2.44 (s,3H), 4.49 (mJH),, 4.69 
(d,15Hz,1H), 5.12 (d,15H2,1H), 5.34 (brs,1H), 6.69 (d,7H2,1H), 6.9-7.1 (m,12H), 7.2-7.5 (m,13H), 7.87 (m,1H). 

Step G : 3-Amino-3-methyl-N-[7-methylthio-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H-tetrazol-5-yl) [1 ,r-biphenyl]- 
4-yl]methyl]-1 H-1-ben2a2epin-3-yl]-butanamide, hydrochloride 

The title compound was prepared from the intermediate obtained in Step F by the procedure described. in 
Example 34, Step K. NMR (2OOMH2, DMSO-dg): 1.24 (s,3H), 1.25 {s,3H), 2.0-2.6 (m,6H), 2.47 (s,3H), 4.25 
(m,1H), 4.78 (d,15H2,1H), 5,15 (d,15H2,1H), 6,97 (d,8H2,2H), 7.05-7.30 (m,5H), 7.45-7.70 (m,4H), 7.92 {br 
s,2H), 8.68 (d,7Hz,1H). 

Example 129 

3-Amino-3-methyl-N-[7-methylsulfinyl-2,3,4,5-tetrahydro-2-Qxo-1-[[2'-(1 H-tetra2oi-5-yl)[1 , V-biphenyl]4- 
yl]methyl]-1 H-1-ben2a2epin-3-yl]-butanamide, hydrochloride 

Step A : 3-t-ButoxycarbonylaminQ-3-methyl-N-[7-methylsulfinyl-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(N-triphenyl- 
methyl)-tetrazQl-5-yl][1,V-biphenyl]-4-yl]methyl-1H-1-ben2a2epin-3-yl]butanamide 

Prepared as a mixture of two racemic diastereomers from the intermediate obtained in Example 128, Step 
F by the procedure described in Example 48, Step A, NMR (200MH2,CDCl3): 1.37 (s,6H),.1.44 {s,9H), 1.90 
(m,1H), 2.4-2.9 {m,5H), 2.78 (s,3H), 4.54 (m,1H), 4.76 (two doublets, 15H2,totai of 1H), 5.18 (two dou- 
b!ets,15H2,total of 1H), 5.32 (br s,1H), 6.9-7.1 (m,9H), 7.2-7.6 (m,15H), 7.90 (m,1H), 7.98 (d,8H2,1H), 8.08 (br 
s,1H). 

Step B : 3-Amino-3-methyl-N-[7-methylsufinyl-2,3,4,5-tetrahydro-2-Qxo-1-[[2'-(1H-tetra2Ql-5-yl)[1, 1'-biphe- 
nyl]-4-yl]methyl]-1 H-1-ben2azepin-3-yl]-butanamide, hydrochloride 

The title compound was prepared as a mixture of two racemic diastereomers from the intermediate obtained 
in Step A by the procedure described in Example 34, Step K. 

1H NMR (200MH2,DMSO-d6); 1.24 (s,3H), 1.26 (s,3H), 2.0-2.8 (m,6H), 2.78 (s,3H), 4.25 (m.lH), 4.94 
(d,15H2,1H), 5.19 (d,15H2,1H), 7.01 (d,8Hz,2H), 7.16 (d,8Hz,2H), 7.5-7.7 (m,7H), 7.95 (br s,2H), 8.75 
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, (d,7H2,1H). 
Example 130 

5 3-[(2(R)-Hydroxypropyl)amino]-3-methyl-N-[2,3,4,5-tetrahydro-2-oxcKl-p^(1H-tetrazQl-5-^ 
4-yl]methyi]-1H-1-benzazepin-3(R)-yl]butanamide> trifluoroacetate 

Step A : 3-Methyl-N-[2,3,4,5-tetrahydro-2-oxQ-1-[[2'-(1H-tetrazol-5-yl)[1,r-biphenyl]-4-yO methyl]- 1H-1-ben- 
za2epin-3(R)-yi]but-2-eneamide 

10 

To a suspension of 1.18g (2.64mmol) of 3(R)-amino-1 ,3,4,5-tetrahydro-1-[[2'-(1H-tetrazol-5-yl) [IJ'-bi- 
phenyl]-4-yl]methyl]-2H-1-benzazepin-2-one, hydrochloride (Example 4, Step G) in 30mL of methylene chlor- 
ide undernitrogen at-15°C was added 0.923mL (2.64mmol) of triethylamine followed by 0.294mL (2.64mmol) 
of 3,3-dimethylacryloyt chloride. The reaction mixture was stirred at -15°C for 2 hours then quenched by the 

15 addition of 1N; hydrochloric acid. The mixture was diluted with 50mL of methylene chloride and washed with 
50mL of 1N hydrochloric acid and brine. The organic layer was removed and concentrated to dryness under 
vacuum. The residue was redissolved in 30mL of methanol and treated, with 1,5mL of 9N hydrochloric acid. 
After stirring for 30 minutes, the mixture was concentrated to dryness under vacuum to give 1.3g (2.63mmol, 
99%) of the product as a white solid. 

20 1H NMR (400MHz,CD3OD): 1.85 (s,3H), 2.06 (s,3H), 2.08 (m,1H), 2.29 (m,1H), 2.44 (m,1H), 2.55 (m,1H), 4.40 
(dd;7,11Hz;1H), 4.85 (d,15H2,1H), 5.26 (d,15HzJH), 5J7 {s,1H), 7.00 (d,8Hz,2H), 7.18 (d,8Hz,2H), 7.2-7.4 
(m,4H), 7.54 (m,2H), 7.64 (m,2H). 

Step B : 3-[(2(R)-Hydroxypropyl)amino]-3-methyl-N-[2, 3,4,5-tetrahydr6-2-oxQ-1-[[2'-(1H-tetrazol-5-yl)[1,r- 
25 biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yi]-butanamide, trifluoroacetate 

The intermediate obtained in Step A {18mg, 0.037mmol) was dissolved in 2mL of (R)-(-)-1-amino-2-prop- 
anol and the resulting solution heated under nitrogen at 120''Cfor 5 hours. The reaction mixture was cooled, 
concentrated under vacuum at 50°C and the residue purified by medium pressure liquid chromatography on 
30 C8, eluting with methandl/0.1% aqueous tr if! u orb acetic acid (50:50), to give 14mg (0.021 mmol,57%) of the title 
compound as a colorless glass. The material thus obtained was identical by 4OOMH2 NMR {GD3OD), FAB-MS 
and reverse phase analytical high pressure liquid chromatography to the material obtained in Example 102. 

Example A 

35 

Utilizing the general procedures described in Example 1 to 130, the following compounds of Formula I can 
be prepared from the appropriately substituted starting materials and reagents. 
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Utilizing the general procedures described in Example 1 to 130, the following compounds of Formula I can 
be prepared from the appropriately substituted starting materials and reagents. 
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Utilizing the general procedures described in Example 1 to 130, the following compounds of Formula I can 
so be prepared from the appropriately substituted starting materials and reagents. 
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50 EXAMPLE D 

Utilizing the general procedures described in Example 1 to 130, the following compounds of Formula 1 can 
be prepared from the appropriately substituted starting materials and reagents. 
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Utilizing the general procedures described in Example 1 to 130, the following compounds of Formula I can 
be prepared from the appropriately substituted starting materials and reagents. 
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Claims 
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1. A compound having the formula: 
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where L is 




n is 0 or 1 ; 
pis0to3; 
q is 0 to 4; 
w is 0 or 1 ; 
X is C=0, O, S(0)^, 

OE 

1 I 
-CE-, -N-, 

-CH=CH-; 
m is 0 to 2; 

R\ R2, Ri«, R2a, Rib, and R^^are independently hydrogen, halogen, C^C; aikyi, C^-Ca perfluoroalkyi, C^- 
Cg perfluoroalkoxy, -S(0)mR7^ cyano, nitre, R7bO(CH2)v-, R^^C00(CH2)v-, R^^0C0(CH2)v. phenyl or sub- 
stituted phenyl where the substituents are from 1 to 3 of halogen, Ci-Cg alkyi, Ci-Cg alkoxy, or hydroxy; 
R^^ and R^^ are independently hydrogen, C1-C3 perfluoroalkyi, C^-C^ alkyi, subsituted Ci-C^ alkyI, where 
the substituents are phenyl or substituted phenyl; phenyl or substituted phenyl where the phenyl substi- 
tutents are fronn 1 to 3 of halogen, C^-Cg alkyi, Ci-Cg alkoxy, or hydroxy and v is 0 to 3; 
R3a and R^^ are independently hydrogen, R^ CrCg alkyi substituted with R^ phenyl substituted with 
or phenoxy substituted with R®; 
R9 is 
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R7bO(CH2)v-, R7^COO(CH2)v-, R^^OCOlCHj)^-, 
R7bCON(CH2V, R^t.o(CH2)vCO-, R4RSN(CH2V, 
R7bCON(R4)(CH2)v-, R^R5NCO(CH2)v-, R4R5NCS(CH2V, 
R4R5NN(R5)CO(CH2)v-, R^R5NN(R5)CS(CH2)v-, 
R^t>cON(R4)N(R5)CO(CH2)v-, R^^CON(R^)N(R5)CS(CH2)v-, 
R^N(OR7b)CO(CH2)v- or R^«C0N(0R^^)C0(CH2)v-; 
and V is as defined above; 

R^ R^^ are independently hydrogen, phenyl, substituted phenyl, C^-C^q alkyi, substituted CrCio alkyt, 
C3-C10 alkenyl, substituted C3-C10 alkenyl, C3-C10 alkynyl, or substituted C^-C^o aikynyi where the substitu- 
ents on the phenyl, alkyi, alkeny! or alkynyl are from 1 to 5 of hydroxy, C^-C^ alkoxy, C3-C7 cycioalkyi, phe- 
nyl C1-C3 alkoxy, fluoro, R^ substituted or R"", R^ independently disubstituted phenyl C1-C3 alkoxy, phenyl, 
R1 substituted or R^ R^ independently disubstituted phenyl, where the substituents on the phenyl are as 
defined above, Ci-C5-alkanoyloxy, C1-C5 alkoxycarbonyl, carboxy, formyt, or -NR^°R^^ where R^'^ and R^^ 
are independently hydrogen, C^~C^ alkyi, phenyl, phenyl C^-C^ alkyi, Ci-Cs-alkoxycarbonyl or Ci-Cg-al- 
kanoyl-C^-Ce alkyi; or 

R4 and R^ can be taken together to form -(CH2)rB(CH2)5- where B is CH2, 0 or S(0)^ or N-R^o, r and s are 

independently 1 to 3, and is as defined above; 

R6 is hydrogen, C1-C10 alkyi, phenyl or phenyl C^-C^q alkyi; 

A is 



I 

-CCH2),-C-CCH2)y- 

where x and y are independtly 0-3; 

R8 and R^^ are independently hydrogen, C1-C10 alkyi, trifluoromethlyl, phenyl, substituted C1-C10 alkyi 
where the substituents are fronn 1 to 3 of imidazolyl, indoiyi, hydroxy, fluoro, S(0)rnR7a, Ci-Ce alkoxy, C3- 
C7 cycioalkyi, phenyl C^-C3 alkoxy, R^ substituted or R^ R2 independently disubstituted phenyl C1-C3 al- 
koxy, phenyl, R1 substituted or R1, R2 independently disubstituted phenyl, CrCs-alkanoyloxy, Ci-Cg al- 
koxycarbonyl, carboxy, fomnyl, or-NR^oR^^ where R^^ and R^^ are as defined above; or 
R8 and R^^ can be taken together to form -(CHsV where t is 2 to 6; and Rs and R^a can independently be 
joined to one or both of R^ and R^ to form alkyt bridges between the terminal nitrogen and the alkyi portion 
of the A group wherein the bridge contains from 1 to 5 carbon atoms; 
and pharmaceutically acceptable salts thereof. 

A compound of Claim 1 wherein: 

n is 0 or 1 ; 

p is 0 to 3; 

q is 0 to 2; 

w. is 0 or 1; 

X is 0, S(0)m, 



-CH=CH-; 
m is .0 to 2; 

Ri, R2, Ria, R2^ Rib^ and R2b are independently hydrogen, halogen, CrCy alky!, C1-C3 perfluoroalkyi, - 
S(0)f^R7^ R7bO{CH2)v-, R^bC00(CH2)v-, R^^OCO(CH2)v, phenyl or substituted phenyl where the substitu- 
ents are from 1 to 3 of halogen, Ci-Cg alkyi, Ci-Ce alkoxy, or hydroxy; 

R^a and R^^ are independently hydrogen, C1-C3 perfluoroalkyi, C^Cq alkyi, substituted C^-Ce alkyi, where 
the substituents are phenyl; phenyl and v is 0 to 2; 
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and R3t> are independently hydrogen, R^, Ci-Cg alkyi substituted with R^, phenyl substituted with R^ 
or phenoxy substituted with R^; 
R9 is 



N— N N— N 




R^t>o(CH2)v-. R^^C00(CH2)v-, R^^0C0{CH2)v-, R^^C0(CH2)v-, R^R^NiCHs),-, R7bcoN(R4)(CH2)v-, 
R^R5NCO(CH2)v-, R^R^NCS(CHJv, R^R^NN(R5)CO(CH2)v-, R^^CON(R4)N(R5)CO(CH2)v~, R^N(OR7b) 
C0(CH2)v- or R^^C0N(0R'b)C0(CH2)v-; where v is as defined above; R^ R4^ R^ are independently hy- 
drogen, CrCio alkyI, substituted C^-Cio alkyi, where the substituents on the alkyI are from 1 to 5 of hydroxy, 
Ci-Cg alkoxy, C3-C7 cyctoalkyi, phenyl C1-C3 alkoxy, fluoro, R^ substituted or R^ R^ independently disub- 
stituted phenyl C1-C3 alkoxy, phenyl, R'" substituted or R'', R^ independently disubstituted phenyl, where 
the substituents on the phenyl are as defined above, Ci-C5-alkanoyloxy, C1-C5 aikoxycarbonyl, carboxy 
or formyl; 

R^ and R^ can be taken together to fornn -(CH2)rB(CH2)3- where B is CH2, O or 3(0)^ or N-R^o r ans s are 
independently 1 to 3 and R^o is as defined above; 
R6 is hydrogen, C1-C10 aikyf or phenyl C1-C10 alkyI; 
A is 




I 



I 

where x and y are independently 0-2; 

Rs and R^a are independently hydrogen, C1-C10 alkyi, substituted C^-C^q alkyI where the substituents are 
from 1 to 3 of imidazolyl, indolyl, hydroxy, fluoro, S(0)mR''^ CrCg alkoxy, phenyl, R^ substituted or R^ R2 
independently disubstituted phenyl, Ci-Cs-alkanoyloxy, C1-C5 aikoxycarbonyl, carboxy, formyl, -NR^oR^^ 
where R^^ and RI1 are independently hydrogen, C^-C^ alkyI, or C^-Cs alkanoyl-Ci-Ce alkyt; or and R^ 
can be taken together to form -(CH2)r where t is 2 to 4; and R^ and R^^ can independently be joined to 
one or both of R"* and R^ to form alkyl bridges between the terminal nitrogen and the alkyI portion of the 
A group wherein the bridge contains from 1 to 5 carbon atoms; 
and pharmaceutically acceptable salts thereof. 

A compound of Claim 2 wherein: 
n is 0 or 1 ; 
p is 0 to 2; 
q is 0 to 2; 
w is 0 or 1 ; 

X is 3(0)^, -CH=CH-; 
m is 0 or 1 ; 

R^ R2, Ria, R2a, Rib^ and R2b are independently hydrogen, halogen, C1-C7 alkyl, C1-C3 perfluoroalkyi, - 
S(0)rTlR^^ R^^0(CH2)v-, R7^COO{CH2)v-, R^'^OCO(CH2)v, phenyl or substituted phenyl where the substitu- 
ents are from 1 to 3 of halogen, C^-C^ alkyl, C^-C^ alkoxy, or hydroxy; 

R''^ and are independently hydrogen, C^-Cg alkyl, substituted Ci-Cg alkyl, where the substituents are 
phenyl and v is 0 to 2; 

R32 and R^^ are independently hydrogen, R^, C^-Cg alkyl substituted with R^, phenyl substituted with R^ 
or phenoxy substituted with R^; 
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R9 is 




R7t.O(CH2)v-, R^^eOO(CH2)v-, R^^0C0(CH2)v-. R^^C0(CH2)v-, R^R^NICH^^-, R^^CON(R4)(CH2)v-, 
R^R5NCO(CH2)v-. R'^R5NCS(CH2)v. R^N(OR7b)CO(CH2)v- or R^«CON(OR7b)CO(CH2)v-; where v is as de- 
fined above; 

R4, R4a, R6 are independently hydrogen, CrCio alkyi, substituted CrC.^, alkyi, where the substituents on 
the alkyi, are from 1 to 5 of hydroxy, CrCg alkoxy, fiuoro, phenyl, R^ substituted or R^ R^ independently 
disubstituted phenyl, where the substituents on the phenyl are as defined above, Ci-Cg-alkanoyloxy, Cr 
Cg alkoxycarbonyl, carboxy; 
R^ is hydrogen, C-|-Cio alkyi; 
A is 



I 



where X and y are independently Q-2; 

Rfl and R^a are independently hydrogen, C^-C^q alkyi, substituted C^-C^^ alkyi where the substituents are 

from 1 to 3 of imidazolyl, indolyl, hydroxy, fiuoro, S{0)^R7^, Ci-Cg alkoxy, phenyl, R^ substituted or R\ R2 

independently disubstituted phenyl, Ci-Cs-alkanoyloxy, C^-Cg alkoxycarbonyl, carboxy; or 

R3 and Rfi« can be taken together to form -(CH2)r where t is 2; and R^ and Rs« can independently be joined 

to one or both of R^ and Rs to form alkyi bridges between the terminal nitrogen and the alkyi portion of the 

A group wherein the bridge contains from 1 to 5 carbon atoms; 

and pharmaceutically acceptable salts thereof. 

A compound of Claim 3 wherein: 
n is 0 or 1; 
p is 0 to 2; 
q is 1; 
w is 1 ; 

X is S(0)^ or -CH=CH-; 
m is 0 or 1 ; 

R^ R2, Ria^ R2a^ Rib^ and R2b are independently hydrogen, halogen, CrC; alkyi, C1-C3 perfluoroalkyi, - 
S(0)^R7a^ R7bo(CH2)v-, R^^C00(CH2)v-, phenyl or substituted phenyl where the substituents are from 1 
to 3 of halogen, CyC^ alkyi, Ci-Cg alkoxy, or hydroxy; 

R^3 and R^^ are independently hydrogen, Ci-Cg alkyi, substituted C^C^ alkyi, where the substituents are 

phenyl, phenyl and V is 0 to 1; 

R3a and R^^ are independently hydrogen or R9; 

R3 is 
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N— N 



N— N 





R7bO(CH2)v-, R^^COO(CH2)v-, R7bOCO(CH2),-, R^^COiCH^V, R^R5N(CH2)v-. R^^CON(R4)(CH2)v-. 
R^RSNC0(CH2)v- or R'^N(OR7b)CO(CH2)v-; where v is as defined above; 

R^, R5 are independently hydrogen, C^-C^o alkyi, substituted C^Cio alkyi, where the substituents on the 
alkyi are from 1 to 3 of hydroxy, C1-C3 alkoxy, fluoro, phenyl, W substituted or R\ R2 independently dis- 
ubstituted phenyl, where the substituents on the phenyl are as defined above; 

R'^^ is hydrogen, C^-Cio aikyl, substituted C^-Cio alkyi where the substituents on the alkyi are from 1to 3 
of hydroxy. 
R^ is hydrogen; 
A is 



where x and y are independently 0-1; 

R8 and R«^ are independently hydrogen, C^-Cio alkyi, substituted C^-C^q alkyi where the substituents are 
from 1 to 3 of imidazolyl, indolyl, hydroxy, fluoro, S(0)mR^^ C^-Cq alkoxy, phenyl, R^ substituted or R\ R^ 
independently disubstituted phenyl, CrCs-alkancyloxy, C1-C5 alkoxycarbony!,.carboxy; or and R^^ can 
be taken together to form -(CHsX- where t is 2; and R^and R^^ can independently be joined to one or both 
of R^ and R^ to form alkyi bridges between the terminal nitrogen and the alkyi portion of the A group wherein 
the bridge contains from 1 to 5 carbon atoms; 
and pharmaceutically acceptable salts thereof. 

A stereospecific compound of Claim 1 having the following structural formula: 





,6 



CCH2>q 




where R\ R2, X, n, p, q, L, w, R^^ R2a, R3^R^ RS, A and R^ are as defined in Claim 1 
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A compound of Claim 1 which is: 

3-amino-3-methyi-N-[2,3,4.5-tetrahydro-2-oxo-1-P'-(1H-tetrazol-5-yl)[1J^-biphenylH^^^ 
zazepin-3(R)-yl]-butanamide; 

2(R)-amino-3-hydroxy-N-[2,3,4,5-tetrahydro-2-oxc>1-[[2'-(1H-tetra2oi-5-yl)[1 J'-biphen 
1 -benzazepin-3(R)-yj].propanamide; 

2(R)-amino-3-phenyi-N-[2,3,4,5-tetrahydro-2-oxo-1-P'-(1H-tetrazoi-5-yl)[1,1'-bipheny^ 
benzazepin-3(R)-yl]-propanamide; 

2(R)-amino-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1 J'-biphenyl]-4-^ 
pin-3(R)-yi]-propanamide; 

3-{2-hydroxyethyl)amino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-[1-(2-hydroxyethyl)tetrazol-5-yi 
1'-biphenyf]-4-yi]methy(]-1H-1-benzazepin-3(R)-yl]-butanamtde; 
3-{2-hydroxypropyl)amina-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5^ 
methyl]- 1H-1-ben2azepin-3(R)-yI]-butanamide; 

2- amino-2-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1 J'-biphen^^^^ 
zazepin-3(R)-yl]-propanamide; 

3- aminG-3-methyl-N-[7-fluoro-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H4etrazol-5-yi)I1,1'^ 
1 H-1-benzazepin-3(R)-y(]-butanamide; 

3-amino-3-methyl-N-[7-trffiuoromethyl-2,3,4,5-tetrahydro-2-oxo- 1 -[[2'-{ 1 H-tetra2oi-5-yl)[1 , 1 '-biphenyi]-4-yl] 
methyl]- 1H-1-benza2epin-3(R)-y!]-butanamide; 

3-amtno-3-methyl-N-[6-fluorch2,3,4,5-tetrahydro-2-oxc>-1-1[I2'-(1H-tetrazol-5-yl)[1,1^biph^^^^ 
1H-1-ben2azepin-3(R)-yt]-butanamide; 

3-ben2ylaminc>3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-14[2'-{1H-tetrazol-5-yi)[1J'-biphenyl]-4-yi^^^ 
1 H-1-benzazepin-3(R)-yl]-butanamide; or 

3-amino-3-methyl-N-[3,4-dthydro-4-oxQ-5-P'-(1H-tetra2ol-5-yl)[1 J'-biphenyi]-4-yl]methyl^^^^ 
zepin-3(S)-yl]-bLitanamide; 

3- (2(R)-hydroxypropyl)aminG-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,1'-bi 

4- yl]methyl)-1H-1-benzazepin-3(R)-yl]-butanamide 

3- (2(S)-hydroxypropyi)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1 J 

4- yl]methyi]-1 H-1-benzazepin-3(R)-yl]-butanamide 

3-(2(R),3-dihydroxypropyl)amino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1-P'-(1H-tetra2ol-5-yl)-[1 J'^ 
nyi)-4-yi]methyl]-1H-1-ben2azepin-3(R)-yl]-butanamide 

3-(2(S),3-dihydroxypropyl)amino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-^^ 
nyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide 

3-{3(S)-hydroxybutyl)amino-3-methyl-N-[7-fluoro-2,3,4,5-tetrahydrch2-oxo-1-[I2'-(1H^^^ 
phenyl)-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide 

3- (3(S)-hydroxybutyl)aminch3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,^ 

4- yi]methyl]-1H-1-ben2a2epin-3(R)-yl]-butanamide 

3-amino-3-methyl-N-[7-hydroxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,1'-bipheny^ 
thyl)- 1 H-1 -benzazepin-3(R)-yf)-butanamlde 

3-{2(R)-hydroxypropyl)aminch3-methyl-N-[7-hydroxy-2,3,4,5-tetrahydro-2-oxd-1-[[2'-(1H^ 
1 '-biphenyl]-4-yl]methyl]-1 H-1-ben2a2epjn-3(R)-yl]-butanamide 

3- (2(R)-hydroxypropyt)amino-3-methyl-N-[7-fluoro-2,3,4,5-tetrahydro-2-oxo-1-1[[2M1H-tetrazol-5-yl^ 
r-biphenyl)-4-yt]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide 

2-(3(R)-hydroxybutyl)amino-2-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^-(1H-tetrazol-5-yl)[1,r-bi 

4- yl]methyl]-1H-1-ben2a2epin-3(R)-yl]-propanamide 

2- (3(S)-hydroxybutyl)amino-2-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^(1H-tetrazol-5-yl)[1,1'-bi 
4-yi]methyl]-1H-1-benzazepin-3(R)-y(]-propanamide 

3- Amino-3-methyi-N-[7-methoxy-2,3,4,5-tetrahydro-2-oxo-1-[I2'-(1H-tetrazol-5-yl)[1J^biphenylH-^^ 
thyl]-1H-1-benzazepin-3(R)-yl]-butanamide 

3-{2(R)-hydroxypropyl)amino-3-methyl-N-[7-methoxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2o!-5-yl) 
[1,1'-biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl)-butanamtde 

3-(3(S)-hydroxybutyl)amino-3-methyl-N-[7-methoxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yi)[1, 
1'-biphenyl)-4-yf]methyl]-1H-1-benzazepin-3(R)-yl]butanamide 

Quinuclidine-N^-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yl)[1 J'-biphenyl]-4-yl]methyl]-1^ 
2epin-3(R)-yl]-3-carboxamide 

3-(2-nuoropropyt)aminc>3-methy!-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,1^ 
methyl]-1H-1-benzazepin-3(R)-yl]-butanamide 

3-{2-methoxypropyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-P'-(1H-tetrazol-5-yl)[1 J'-biphenyl^ 



135 



BP 0 513 974 A1 



yl]methyl]-1H-1-ben2azepin-3(R)-yi]-butanamide 

3-{2-hydroxy-2-methylpropyl)amino-3-methyl-N-[2r3,4i5-tetrahydro-2-oxo-1-[[2'-{1H^ 
biphenyl)-4-yl]methyt]-1H-1-benzazepin-3(R)-yl]butanamide 
4'-[[3(R)-[(3-amino-3-methyl-1-oxobutyi)amino]-2,3,4,5-tetrahydro-2-oxch1H-1-^ 
1 '-biphenyl]-2-carboxamide 

4'-[[3(R)-[[3-[(2(R)-hydroxypropyl)am!no]-3-methyl-1-oxobutyi]amino]-2,3,4,5-tet^^ 
2a2epin-1-yl]methyf]-[1,r-bipheny!]-2-carboxamide 

4'-[[3(R)-[[{3-[(2(S),3-dihydroxypropyi)amino]-3-methyi-1-oxobutyl]amino]-2,3,4,5-t^ 
benzazepin-1-yl]methyl]-[1,1'-biphenyl]-2-carboxamide 

N-ethyi-4'-[[3(R)-[(3-amino-3-methyt-1-oxobutyl)amino]-2,3,4,5-tetrahydro-2-oxc>1H^ 
niethyl]-[1 ,1 '-biphenyt]-2-carboxamide 

N-ethyl-4'-P(R)-[[3-[(2(S),3-dihydroxypropy!)amino]-3-methy!-1-oxobutyi]amino]-2,3,4,5-tetrahydrc^ 
1 H'1-benzazepin'1-yl]methyi]-[1 ,1 '-b!phenyl]-2-carboxamide 

N-methy!-4'-[[3(R)-[[3-[(2(S),3-dihydroxypropyj)amtno)-3-methy(-^oxobuty!]amino]-2,3 
oxO'1H-1-benzazep!n-1-yl]methyl]-[1,r-biphenyI]-2-carboxamtde 
3-amtno-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-hydroxymethyl[1 J'-bipheny1H^ 
zazeptn-3(R)-yl]butanamide 

3-(2(R)-hydroxypropyl)amino-3-methyl-N-[2,3,4,54etrahydro-2-oxo-1-P^hydrQxyme% 
yl]methyl]-1H-1-benzazepin-3(R)-yi]-butanamide 

3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxc>1-[[2'-aminomethyl[1,1'-biphenylH^ " 
zepin-3(R)-yl]butanamide 

3-(2(R)-hydroxypropyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[I2'-aminorTiethyi[1,^ 
methyl]-1H-1-benzazepin-3(R)-yI]-butanannide 

4'-[[3(R)-[[3-[(2(S),3(S),4-tnhydroxybutyi)amino]-3-methyl-1-oxobuty!]amino]-2,3,4,5-te^^ 
1 -benzazepin-1 -yl]methyl]-[1 , 1 '-biphenyl]-2-carboxamide 

4'-[[3(R)-P- [(3- hydroxybutyl)amino]- 3- methyl- 1- oxobutyl]amino]- 2,3,4,5- tetrahydro- 2- oxo- 1 H- 1- 
ben2azeptn-1-yl]methy!]-[1,1'-biphenyl]-2-carboxamide 

3-Amino-3-methyl-N-[2,3-dihydrch2-oxo-1 -[[2'-(1 H-tetrazol-5-yf)[1 , 1 '-biphenylH-^ 
zepin-3(R)-yl]butanamide 

3-(2(R)-hydroxypropyi)amino-3-methyi-N-[2,3-dthydro-2-oxo-1-[I2'-(1H-tetra2ol-5-yl)[1^ 
methyl]-1H-1-benzazepin-3{R)-yl]-butanamide 

N-ethyl-4'-P(R)-[[3-[(2(S),3-dihydroxypropyl)amino]-3-methyl-1-oxobuty(]amino]-2,3-dihydr^ 
benzazepin-1-yl]methylH1,1'-biphenyl]-2-carboxamide 

3-(2(R)-hydroxypropyi)amino-3-methy!-N-[3,4-dihydro-4-oxo-5-[[2'-(1H-tetra2o)-5-y^ 
methyi]-1,5-benzothia2epin-3(S)yl]-butanamide 

3-{2(S)-hydroxypropyl)amino-3-methyl-N-[3,4-dihydro-4-oxo-5-[[2'-(1H-tetrazol-5-yl)[ 
methyl]-1,5-benzothiazepin-3(-S)yl]-butanamide 

N-ethy1-4'-P(S)-P-[(2(S),3-dihydroxypropyl)amino]-3-methyl-1-oxobutyl]amino]-3,4-dihydrc^^^ 
zothiazepin-5(2H)-yl]methyl]-[1 ,1 '-biphenyl]-2-carboxamide 

4'-P(S)-[(3-amino-3-methyl-1-oxobutyl)arTiino]-3,4-dihydro-4-oxo-1,5-benzothia2epin-5(2H)- 
1 '-biphenyl]-2-carboxamide 

4'-P(R)-[(3-amino-3-methyl-1-oxobutyl)amino]-2,3,4,5-tetrahydro-2-oxch1H-1-ben2azepi 
1 '-biphenyl]-2-thioamide 

N-hydroxy-4'-P(R)-[(3-amino-3-methyl-1-oxobuty!)amino^2,3,4,5-tetrahydro-2-ox(>1H-1-ben2a 
yl]-inethyl]-[1,1'-biphenyl]-2-carboxamide 

N-hydroxy-4'-[[3(R)-[[3-[(2(S),3-dihydroxypropyf)amino]-3- methy!-1-oxobutyl]amino]-2,3,4,5-tetrahydro- 

2- 0X0-1 H-1-benzazepin-1-yl]methyl]-[1,1'-biphenyi]-2-carboxamide 

N-hydroxy-4^-P(R)-P-[(2(R)-hydroxypropyl)amino]-3-methy!-1-oxobutyl]amino]-2,3,4,5-tetrahydrc^ 
1 H- 1 -benzaze pin- 1 -yl]methyl]-[1 , 1 '-biphenyl]-2-carbGxamide 

3- (2(R)-hydroxypropyOamino-3-methyl-N-[3,4-dihydro-1*,4-dioxo-5-[[2'-{1H4et^^^ 
yl]methyi]-1 ,5-benzQthiazepin-3(S)yl)-butanamide 

3-amino-3-methyl-N-[3,4-dihydro-1,4-dioxo-5-[[2'-(1H-tetrazol-5-yi)[1,1'-bipheny(]^^^ 
thiazepin-3(S)-yl]-butanamide 

3-amino-3-methyi-N-[7-methytthio-2,3,4,5-tetrahydro-2-oxo-1^[[2'-(lH-tetrazol^ 
methyl]-1H-1-benzazepin-3(R)-yl]butanamide 

3-(2(R)-hydroxypropyf)amino-3-methyl-N-r7-methylthio-2,3,4,5-tetrahydro-2-oxo-1-[[2'-( 

[1,r-biphenyiH-yl]methyl]-1H-1-benzazepin-3(R)-yi]-butanamide 

3-(2(R)-hydroxypropyl)aminG-3-methyl-N-[7-methylsulfinyi-2,3,4,5-tetrahydro-2-oxc^1-[[2^ 
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y()[1,1'-bipheny!]-4-yl]methyi]-1H-1-ben2a2ep!n-3(R)-yl]-butanamide 
3-amino-3-methyi-N-[7-methylsulf!nyl-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-t^^^ 
methyl]- 1H-1-benzazepin-3(R)-yl]butanamide 

3-aminO"3-methyl-N-[2,3,4,5-tetrahydrc>-2-oxo-1 [[2'-(acetylaminomethyi)[1 J '-biphenyH^^^ 
benza2eptn-3(R)-yl]butanamide 

3-(2(R)-hydroxypropyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(acetylaminom 
nyl]-4-yl]methyl]-1H-1-benza2epin-3(R)-yl]butanamide 

3-amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(benzoylaminomethyi)[1,r-biphenyi]-4-^ 
1 -ben2a2epin-3(R)-yl]butanamide 

3-(2(R)-hydroxypropy()amincH3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-P'-(benzoytamin 
nyl]-4-yl]methyt]-1H-1-benzazepin-3(R)-yi]butanam!de 

3-amino-3-methyl-4-hydroxy-N-[2,3,4,5-tetrahydro-2-oxo-1~[[2'-(1H-tetrazol-5-^ 
thyl]-1H-1-ben2a2epin-3(R)-yi]butanamide 

2- Amino-2-methy)-3-hydroxy-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-{1H-tetra2oi-5-yi 
thyl)-1H-1-benzazepin-3(R)-yijpropanamide 

3- (2(R)-hydroxypropy[)amino-3-methyl-4-hydroxy-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2^(1H4etr^^ 
V-biphenyf)-4-yl]rnethyi]-1H-1-ben2a2epin-3-{R)-y)]-butanamide 

2-(3-hydroxybutyl)amino-2-methyi-3-hydroxy-N-[2,3,4,5-tetrahydro-2-oxo1-[[2'-(1H4e^^^^ 

phenyi]-4-yi]methyl]1H-1-benza2epin-3(R)yl]propanamide 

and pharmaceutically acceptable salts of such compounds. 

A process for the preparation of a compound of Claim 1 which comprises reacting a compound having a 
formula; 




where R^, R^, X, n and p are as defined in Claim 1 with a compound having the formula: 

0 r5 

III 

HO-C-A-N-G IV 



where R^ and A are as defined in Claim 1 and G is a protecting group; which step is either followed by or 
preceded by the treatment of the compound with 



VI 

where R'^^, R^a, R^a, l, w and q are defined in Claim 1 and Y is a leaving group, followed by the replacement 
of the protecting group with R"*. 

The process of Claim 7 where compound III is first reacted with compound IV followed by reaction with 
compound VI. 
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9. A process for the preparation of a compound of Glaim 1 which comprises reacting a compound having a 
formula; 




where R^ R2, R^, R^, X, n and p are as defined in Claim 1 and G is a protecting group, with a compound 
having the formula: 



15 



-,1 2S 



20 



2 b 




3o 



where R^^, R32^ ^^ and q are as defined in Claim land Y is a leaving group, followed by replacement 
25 of the protecting group G with R^, 

10. The process of Claim 9 where the protecting group G is t-butoxy carbon yl or benzyioxycarbonyl and L is 
chlorine, bromine, iodine, O-methanesuifonyl or 0-{p-toluenesulfony!). 

2^ 11. The use of a compound of Claim 1 for the manufacture of a medicament for increasing levels of endoge- 
nous growth hormone in a human or an animal. 

A composition useful for increasing the endogenous production or release of growth hormone in a human 
or an animal which comprises an inert carrier and an effective amount of a compound of Claim 1. 

A composition useful for increasing the endogenous production/release of growth hormone in a human or 
an animal which comprises an inert carrier and an effective amount of a compound of Claim 1 used in 
combination with other growth honnone secretagogues such as, GHRP-6 or GHRP-1, growth homione 
releasing factor (GRF) or one of its analogs, lGF-1 or 1GF-2, or B-HT920. 

Claims for the following Contracting States: ES, GR 



12. 

35 



1. A process for the preparation of a compound having the formula : 



50 
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where L is 




n is 0 or 1 ; 
p is 0 to 3; 
q is 0 to 4; 
w is 0 or 1; 
X is C=0, O, S(0)^, 

OH 



-CH=CH-; 
m is 0 to 2; 

R^ R2, Ri«, R2a, Rib, and R2b are independently hydrogen, halogen, C1-C7 alkyi, C1-C3 perfluoroalkyi, C^- 
C3 perfluoroalkoxy, -S(0)^R7a, cyano, nitre, R7t>0(CH2)v-i R^^C00(CH2)v-, R7t)OCO{CH2)v, phenyl or sub- 
stituted phenyl where the substituents are from 1 to 3 of halogen, CrCg alkyi, CrCg alkoxy, or hydroxy; 
R^3 and R^t. are independently hydrogen, C1-C3 perfluoroalkyi, C^-C^ alkyi, substituted Ci-Cg alkyi, where 
the substituents are phenyl or substituted phenyl; phenyl or substituted phenyl where the phenyl substi- 
tutents are from 1 to 3 of halogen, CrCg alkyi, CrCg alkoxy, or hydroxy and v is 0 to 3; R^^ and R^b are 
independently hydrogen, R^, d-Cg alkyi substituted with R^, phenyl substituted with R^ or phenoxy sub- 
stituted with R^; 
R^is 




R7bo(CH2)v-, R7^COO(CH2)v-, R7^0CO(CH2)v-, R^t>co(CH2)v-, R^t.o(CH2)vC0-, R^R6N(CH2)v-. R^^CON 
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(R^)(CH2)v-. R'^R^NCOiCHsV, R^R^NCS(CH2)v-, R^RSNN(R5)CO(CH2)v-, R^R5NN(R5)CS(CH2)v-, R^^CON 
(R^)N(R5)CO(CH2)v-, R^^CON(R^)N{R5)CS(CH2)v-, R^N(OR7t:)co(CH2)v- or R^«CON(OR7'')CO(CH2)v-; 
and V is as defined above; 

R-*, R^«, R^ are independently hydrogen, phenyl, substituted phenyl, C^-C^q alkyi, substituted C^-C^o alkyi, 
C3-C-10 alkenyl, substituted C3-C10 alkenyl, C3-C10 alkynyl, or substituted Ca-C^o alkynyl where the substitu- 
ents on the phenyl, alkyi, alkenyi or alkynyl arefronn 1 to 5 of hydroxy, C^-Cq atkoxy, C3-C7 cycloalkyi, phe- 
nyl C1-C3 alkoxy, fluoro, R^ substituted or R'', R2 independently disubstituted phenyl C1-C3 alkoxy, phenyl, 
R'' substituted or R^ R^ independently disubstituted phenyl, where the substituents on the phenyl are as 
defined above, C^-Cs-alkanoyioxy, C^-Cs alkoxycarbonyl, carboxy, formyl, or -NR''°R'^i where R^i^and R"""* 
are independently hydrogen, C^-Cq aikyi, phenyl, phenyl C-j-Cg alkyi, C-j-Cs-alkoxycarbonyl or C^-Cs-al- 
kanoyl-C-j-Cg alkyi; or 

R^ and R^ can be taken together to form -(CH2)rB(CH2)s- where B is CHj, O or 5(0)^^, or N-R^o, r and s are 

independently 1 to 3, and R""^ is as defined above; 

R^ is hydrogen, C^~C^q afkyi, phenyl or phenyl C-^-C^o aikyi; 

A is 



! 

-CCH,),-C-CCH2)y- 
where x and y are independently 0-3; 

R8 and R^^ are independently hydrogen, C1-C10 alkyi, trifluoromethyl, phenyl, substituted C^-C^q aikyI 
where the substituents are from 1 to 3 of imidazolyl, indolyl, hydroxy, fluoro, S(0)mR^^, C^-Cg aikoxy, C3- 
Cj cycloalkyi, phenyl C1-C3 alkoxy, R"" substituted or R\ R^ independently disubstituted phenyl C1-C3 al- 
koxy, phenyl, R'' substituted or R^ R2 independently disubstituted phenyl, Ci-C5-aikanoyloxy, C^-Cg al- 
koxycarbonyl, carboxy, fonmyl, or -NR''°R'''' where R''^ and R'"'' are as defined above; or 
Rs and R^^ can be taken together to form -(CH2)r where t is 2 to 6; and R^ and R^^ can independently be 
joined to one or both of R"^ and R^ to form alkyi bridges between the terminal nitrogen and the aikyI portion 
of the A group wherein the bridge contains from 1 to 5 carbon atoms; 
and pharmaceuticaily acceptable salts thereof; 
which process comprises reacting a compound having the formula: 




NHR° 



III 



where R^ R^, R^, X, n and p are as defined above; with a compound having the formula: 



0 R- 



HO-C-A-N-G 



IV 



where and A are ae defined above and G is a protecting group; which step is either followed by or pre- 
ceded by the treatment of the compound with 
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To 




l)vjCCH2)„-y 



VI 



where R^^, R^^, L, w and q are as defined above and Y is a leaving group; followed by the replacement 
of the protecting group with R'^. 

2. The process of Claim 1 where compound III is first reacted with compound IV followed by reaction with 
compound VI. 

3. A process for the preparation of a compound of formula I as defined in Claim 1 which comprises reacting 
a compound having the formula: 



20 




/-M_c-A- N-G 
N-^ I I! 

■ O p^O 
H 



where R^ R^, R^, Rc, X, n and p are as defined in Claim 1 and G is a protecting group, with a compound 
having the formula: 



30 




VI 



where R^^^ R2a^ R3a^ ^ and q are as defined in Claim 1 and Y is a leaving group, followed by replacement 
of the protecting group G with R^. 

4. The process of Claim 3 where the protecting group G is t-butoxycarbonyl or benzyloxycarbonyl and L is 
chlorine, bromine, iodine, O-methanesulfonyl or O-(p-toluenesulfonyl). 

A process as claimed in Claim 1 for the preparation of a compound wherein: 
n is 0 or 1 ; 
p is 0 to 3; 
q is 0 to 2; 
w is 0 or 1 ; 
XisO,S(0)^, 



5. 



45 



-CH=CH-; 
m is 0 to 2; 

R\ R2, Ria, R2a, Rib^ and R2b are independently hydrogen, halogen, C^~Cj alkyi, C^Cz perfluoroalkyl, - 
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S(o)^R7a, R7t>0(CH2)v'- R"^C0O(CH2)v-t R^^OCO(CH2)v, phenyl or substituted phenyl where the substitu- 
ents are from 1 to 3 of halogen, C^-C^ alkyi, C^-Ce alkoxy, or hydroxy; 

and H^^ are independently hydrogen, C1-C3 perfluoroalkyi, Ci-Ce alkyl, substituted C^-C^ alkyi, where 
the substituents are phenyl; phenyl and v is 0 to 2; 

RSa and R^^ are independently Inydrogen, R^, CrCg alkyi substituted with R^, phenyl substituted with R^ 
or phenoxy substituted with R^; 
R9 is 



N— N 

V 

I 



R7bO(CH2)v-. R7^COO(CH2)vS R^t)0C0(CH2)v-, R7^CO(CH2)v-, R^RSN(CH2)v-, R^^CON(R4)(CH2)v-, 
R4R5NCO(CH2)v-, R^R^NCS{CH2)v-,R*R^NN(R5)CO(CH2),-, R7^CON(R^)N(R5)CO(CH2)v-, R4N(OR^t))co 
(CH2)v- or R7aCON(OR7t')CO(CH2)v-; where v is as defined above; R^, R^^ R^ are independently hydrogen, 
C1-C10 alkyi, substituted C^-C^o alkyi, where the substituents on the alkyi are from 1 to 5 of hydroxy, C^- 
Ce alkoxy, C3-C7 cycloaikyi, phenyl C1-C3 alkoxy, fluoro, R^ substituted or R^ R^ independently disubsti- 
tuted phenyl C1-C3 alkoxy, phenyl, R^ substituted or R^, R2 independently disubstituted phenyl, where ttie 
substituents on the phenyl are as defined above, CrCg-alkanoyloxy, CrCg aikoxycarbonyi, carboxy or for- 
myl; 

R4 and R^ can be taken together to form -(CH2)rB(CH2)s- where B is CHj, 0 or S(0)r„ or N-R^o r and s are 
independently 1 to 3 and is as defined above; 
R6 is hydrogen, C^-C^q alkyi or phenyl C1-C10 aikyl; 
A is 



N— N 
N 



1 

-CCH2)^-C-(CH2)y- 

where x and y are independently 0-2; 

R8 and R^^ are independently hydrogen, CrCio alkyi, substituted C^-C^o alky! where the substituents are 
from 1 to 3 of imidazolyl, indolyl, hydroxy, fluoro, S(0)mR^^ Ci-Cg alkoxy, phenyl, R^ substituted or R^ R2 
independently disubstituted phenyl, Ci-Cg-alkanoyloxy, C^Cs aikoxycarbonyi, carboxy, formyl, -NR^oR^^ 
where R^o and R^^ are independently hydrogen, CrCg alkyi, or CrCg alkanoyl-Gi-Cg alkyi; or R^ and R^a 
can be taken together to form -(CHsK- where t is 2 to 4; and Rs and R^^ can independently be joined to 
one or both of R^ and R^ to form alkyi bridges between the terminal nitrogen and the alkyi portion of the 
A group wherein the bridge contains from 1 to 5 carbon atoms; 
and phanmaceutically acceptable salts thereof 

A process as claimed in Claim 1 for the preparation of a compound wherein: 
n is 0 or 1 ; 
p is 0 to 2; 
q is 0 to 2; 
w is 0 or 1 ; 

X is S(0)^, -CH=CH-: 
m is 0 or 1; 

Ri, R2, Ria, R2a, Ri^ and R2b are independently hydrogen, halogen, CrCy alkyi, CrCs perfluoroalkyi, - 
S(0)r^R^^ R^^0(CH2)v-, R^bC00(CH2)v-, R^^OCO(CH2)v-, phenyl or substituted phenyl where the substitu- 
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ents are from 1 to 3 of haiogen, C^-C^ alkyt, C^-Ce aikoxy, or hydroxy; 

R^^ and R^^ are independently hydrogen, C-i-Ce alkyi, substituted CrCg aikyi, where the substituents are 
phenyl and v is 0 to 2; 

and R^^ are independently hydrogen, R^, CrCg alkyi substituted with R^ phenyl substituted with R^ 
or phenoxy substituted with R^; 
R9is 



is 




N— N 




4a 



R7i'0(CH2)v-, R7^COO(CH2)v-, R^^0C0(CH2)v-, R^^C0(CH2)v-, R^R5N(CH2)v-. R^^C0N(R'*)(CH2)v-, 
R4RSNCO(CH2)v-, R^R^NCS(CH2V, R^N(OR7t))co(CH2)v- or R7^CON(OR7^)CO(CH2)v-; where v is as de- 
fined above; R^, R^^ R^ are independently hydrogen, C1-C10 alkyi, substituted C^-C^q alkyi, where the sub- 
stituents on the alkyi, are fronn 1 to 5 of hydroxy, C^-C^ aikoxy, fiuoro, phenyl, R^ substituted or R^ R^ 
independently disubstituted phenyl, where the substituents on the phenyl are as defined above, C1-C5- 
alkanoyloxy, Ci-Cg alkoxycarbonyl, carboxy; 
R6 is hydrogen, C-^-C^q alkyi; 
A is 



(CH^D^-C-CCHs) 

^8a 



where x and y are independently 0-2; 

R8 and R^^ are independently hydrogen, C^-C^o alkyi, substituted CyC^Q alkyi where the substituents are 
from 1 to 3 of imidazolyl, indolyl, hydroxy, fiuoro, S(0)^R'^^, Ci-Cg aikoxy, phenyl, R^ substituted or R^ R2 
independently disubstituted phenyl, CrCs-alkanoyloxy, C^C^ alkoxycarbonyl, carboxy; or R^ and R^^ can 
be taken together to form -(CHjV where t is 2; and R^ and R^^ can independently be joined to one or both 
of R^ and R^ to form alkyi bridges between the terminal nitrogen and the alkyi portion of the A group wherein 
the bridge contains from 1 to 5 carbon atoms; 
and pharmaceutically acceptable salts thereof. 

A process as claimed in Claim 1 for the preparation of a compound wherein: 
n is 0 or 1 ; 
p is 0 to 2; 
q is 1; 
w is 1 ; 

X is S(0)^ or -CH=CH-; 
m is 0 or 1 ; 

R\ R2, Ri3, R2a, Rib, and R^b are independently hydrogen, halogen, C1-C7 aikyi, C1-C3 perfluoroalkyl, - 
S(0)r^R^^ R^t)0(CH2)v-, R^^C00(CH2)v-. phenyl or substituted phenyl where the substituents are from 1 
to 3 of halogen, Ci-Cg alkyi, Ci-Cg aikoxy, or hydroxy; 

R7a and R^^j are independently hydrogen, C^Ce alkyi, substituted CrCg aikyi, where the substituents are 

phenyl, phenyl and V is 0 to 1; 

R3a and R^^ are independently hydrogen or R^; 

R^is 
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N— N 




R 



4q 



N— N 




4a 



10 R7t>0(CH2)v-, R7^COO(CH2)v-, R^bocO(CH2)v-, R^^C0(CH2)v-, R^R5N(CH2)v-, R7^CON(R4)(CH2)v-, 

R^RSNC0(CH2)v-. or R^N(OR7b)CO{CH2)v- ; where v is as defined above; 

R^, R^ are independently hydrogen, Ci-C-,o aikyi, substituted C^-C-io alkyi, where the substituents on the 
alkyi are from 1 to 3 of hydroxy, C1-C3 aikoxy, fluoro, phenyl, R"" substituted or R"", R^ independently dis- 
ubstituted phenyl, where the substituents on the phenyl are as defined above; 
15 R'^^ is hydrogen, C^-C-^q alkyi, substituted C^Cio sikyi where the substituents on the alkyi are from 1 to 3 

of hydroxy. 
R^ is hydrogen; 
A is 



20 



25 



(CH2)^-C-CCH2)y- 

^8 a 



where X and y are independently 0-1; 

30 R^ and R^^ are independently hydrogen, C^-Cio alkyi, substituted C-|-C-,o alkyi where the substituents are 

from 1 to 3 of imidazoiyi, indolyl, hydroxy, fluoro, S{0)^^R^^ C^-C^ aikoxy, phenyl, R"" substituted or R\ R^ 
independently disubstituted phenyl, C^-Cs-aikanoyloxy, C1-C5 alkoxycarbonyl, carboxy; or and R^^ can 
be taken together to form -(CH2)r where t is 2; and R^ and R^^ can independently be joined to one or both 
of R'^ and R^ to form alkyi bridges between the terminal nitrogen and the alkyi portion of the A group wherein 

35 the bridge contains from 1 to 5 carbon atoms; 

and pharmaceutically acceptable salts thereof. 

8. A process as claimed in Claim 1 for the preparation of a compound having the following structural formula: 



40 



45 



50 



55 
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where R\ R2, X, n, p. q, L, w, W^, R^^ R3^ RS, a and R^ are as defined in Claim 1. 

9. A process as claimed in Claim 1 for the preparation of a compound which is; 

3-amino-3-methyt-N-[2,3,4,^tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yi)[1J'-biphenyl]-4-^^^ 
5 za2epin-3(R)-yl]-butanamide; 

2(R)~amino-3-hydrQxy-N-[2,3,4,5-tetrahydro-2-oxo-1-I[2^{1H-tetra2ol-5-yl)[1,1^biphenylH^^^ 

1- benza2epin-3(R)-yl)-propanamide; 

2(R)-amino-3-phenyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H4etrazoi-5-yl)[1,1'-bipheny!]-4-y(]^^^ 
ben2azepin-3(R)-yl]-propanamide; 

10 2(R)-amino-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yi)[1,1'-biphenylH-yl]methy^ 
pin-3(R)-yl]-propanamide; 

3-(2-hydroxyethyl)amino-3-methyl~N42,3,4,54etrahydro-2-oxo-1-[[2'-[1-{2-hydroxyethyl)tetrazol-5-yl)[1, 
r-biphenyi]-4-yl]methyl]-1H-1-benza2epin-3(R)-yl]-butanamide; 

3-(2-hydroxyprGpyl)amino-3-methyl-N-[2.3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yiX 
15 methyl]-1H-1-ben2azepin-3(R)-yl]-butanamide; 

2- amtno~2-methyl-N-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yt)[1,1^biphenylH^^^ 
zazepin-3(R)-yl]-propanamide; 

3- amino-3-methyl-N-[7-fluorch2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yl)[1 ,r-biphenyl]-4-y!]methyl]- 
1 H-1-ben2azepin-3(R)-y!]-butanamide; 

20 3-amino-3-methyl-N-[7-trif]uoromethyl-2,3,4,5-tetrahydr(>2-oxo-1-[[2'-{1H-tetra2ol-5-yin 
yl]methyl]-1H-1-benza2epin-3(R)-yl]-butanamide; 

3-amino-3-methyl-N-{6-fluorcK2,3,4,5-tetrahydro-2-oxo-1-[[2'-{1H-tetra2oi-5-yi)[1,1'-biphen 
1 H-1-benza2epin-3(R)-yl]-butanamide; 

3-ben2ylamino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H4etra2ol-5-yl)[1J'-bipheny^ 
25 1 H-1-ben2a2epin-3(R)-yl]-butanamide; or 

3-amino-3-methyl-N-[3,4-dihydro-4-oxo-5-[[2'-{1H4etra2ol-5-yl)[1,r-biphenyl]-4-yl]me^ 
2epin-3(S)-yi]-butanamide; 

3- (2(R)-hydroxypropyl)amino-3-methyl-N-[2,3,4,54etrahydro-2-oxo-14[2'-(1H-tetra2ol-5-yl)[i,^ 

4- yl]methyl[-1H-1-benza2epin-3(R)-yl]-butanamide 

30 3-(2(S)-hydroxypropyl)amino-3-methyf-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-^ 
4-yl]methyl]-1H-1-ben2azepin-3(R)-yi]-butanamide 

3-{2(R),3-dihydroxypropyl)amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-^^ 
nylH-yi]methyl]-1 H-1-ben2a2epin-3(R)-yl]-butanamide 

3-{2(S),3-dihydroxypropyl)amino-3-methyl-N-[2,3,4,54etrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yl)-[1J^ 
35 nyl]-4-yl]methyl]-1H-1-benza2epin-3(R)-yl]-butanamide 

3-(3(S)-hydroxybutyl)amino-3-methyi-N-[7-fluoro-2,3,4.5-tetrahydro-2-oxo-1-[[2'-(1H4etra2oi-5 
phenyl]-4-yl]methyl]-1H-1-benza2epin-3(R)-yl]-butanamide 

3- (3(S)-hydroxybutyl)amino-3-methy1-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yi)[1,1'-b 

4- yl]methyl]-1H-1-benza2epin-3(R)-yl]-butanamide 

40 3-a"^'no-3-methyl-N-[7-hydroxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yi)[1,1'^ 
thyl]-1H-1-ben2a2epin-3(R)-yl]-butanamide 

3-{2(R)-hydroxypropyl)amino-3-methyl-N-[7-hydroxy-2,3,4,5-tetrohydro-2-oxo-1-[[2'-(1H-tetrazof-5-yl)n 
1'-biphenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-yi]-butanamide 

3- (2(R)-hydroxypropyl)amino-3-methyl-N-[7-fiuoro-2,3/,5-tetrahydro-2-oxo-1-ip'-(1H-tetra2ol-5-yl)[1, 
45 1'-biphenyl]-4-yi]methyl]-1H-1-ben2azepin-3(R)-yl]-butanamide 

2-{3{R)-hydroxybutyl)amino-2-methy!-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,r-b^ 

4- yl]methyl]-1H-1-benza2epin-3(R)-y!]-propanamtde 

2- (3(S)-hydroxybutyl)amin(>2-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ot-5-yl)[1,1'-bipheny^ 
4-yl]methyl]-1H-1-ben2azepin-3(R)-yl]-propanamide 

50 3-Amino-3-methyl-N-[7-methoxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yl)[1,V-biphenyiH^ 
thyl]-1H-1-benza2epin-3{R)-yl]-butanamide 

3- (2(R)-hydroxyprQpyl)amino-3-methyl-N-[7-methoxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yl) 
[1,1'-biphenyl]-4-yl]methyl]-1H-1-ben2azepin-3(R)-yl]-butanamide 

3-(3(S)-hydroxybutyl)amino-3-methyl-N-[7-methoxy-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1, 
55 1'-biphenyl)-4-yl]methyl]-1H~1-ben2a2epin-3(R)-yl]butanamide 

Quinuciidine-N'-[2,3A5-tetrahydro-2-oxo-1-[[2'-(1H-tetra2ol-5-yi)[1,1'-b!phenyl]-4-yl]me^^ 
2epin-3(R)-yl]-3-carboxamide 

3-{2-fluoropropyl)amino-3-methy!-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5-yl)[1,1'-biphenyl]-4- 
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yl]methyl]-1H-1-benzazepin-3(R)-yl]-butanamide 

3-{2-methoxypropyi)am[no-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetra 
yl]methyl]-1H-1-benza2epin-3(R)-yl]-butanarnide 

3-{2-hydroxy-2-methylpropyl)amino-3-methyi-N42,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-t^ 
phenyl]-4-yl]methyl]-1H-1-benzazepin-3(R)-y!]butanamide 

4'-[[3(R)-[(3"amino-3-methyl-1-oxobutyl)amino]-2,3,4,54etrahydro-2-oxo-1H-1-ben^^^ 
1 '-biphenyl]-2-carboxamtde 

4'-[[3(R)-[[3-[(2(R)-hydroxypropyl)amino]-3-methyl-1-oxobutyl]amino]-2,3,4,5-tetrahyd 
zazepiri-1 -yi]methyi]-[1 , 1 '-biphenyl]-2-carboxamide 

4'-[[3(R)-n[(3-[(2(S),3-dihydroxypropyl)amino]-3-methyl-1-oxobutyi]amino]-2,3,4,5-tetrahydrc^ 
benzazepin-1-yi]methyl]-[1,1'-biphenyl]-2"Carboxamide 

N-ethyl-4'-[[3(R)-[(3-amino-3-methyl-1-oxobutyl)amino]-2,3,4,54etrahydro-2-oxo-1H-1-ben 
methyl]~[1 ,1 '-biphenyl]-2-carboxamide 

N-ethyl-4'-[[3(R)-[[3-[(2(S),3-dihydroxypropyl)amino]-3-methyl-1-oxobutyl]omino]-2,3,4,5-t^^ 
1 H-1-benzazepin-1-yi]methyl]-[1 ,V-biphenyi]-2-carboxamide 

N-methyl-4'-[[3(R)-[[3-[(2(S),3-dihydroxypropyl)amino)-3-methyl-1-oxobutynamino]-2, 3,4,5-^^^^ 
0X0-1 H-1-benzazepin-1-yl]methyl]-[1,1'-biphenyl]-2-carboxamide 
3-amino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1 -[[2'-hydroxymethyl[1 J '-biphenyl]-4^^^ 
zazepin-3(R)-yi]butanamide 

3-(2(R)-hydroxypropyl)amino-3-methyl-N-[2A4>tetrahydro-2-oxo-1-[[2'-hydroxymeth^ 
yl]methyl]-1 H-1-benzazepin-3(R)~yi]-butanamide 

3-Amino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-aminomethyi[1 J'-biphenyl)-4-yO^^ 
zepin-3(R)"yl]butanamide 

3-{2(R)-hydroxypropyl)amino-3-methyl-N42,3,4,Stetrahydro-2-oxcHl-lI2'-aminomet^^^ 
methyl]-1H-1-benzazepin-3{R)-yi]-butanamide 

4'4[3(R)-P-[{2(S),3(S),4-trihydroxybutyl)amino]-3-methyl-1-oxobuty(]amino]-2,3,4,5-te^^ 
1-benzazepfn-1-yl]methyl]-[1,1'-biphenyl]-2-carboxamide 

4'-[[3(R)-[[3-[(3-hydroxybutyl)amina]-3-methyl-1-oxcbutyl]amino>2,3,4,5-tetrahydr^^ 
pin-1-yl]methyl]-[1,1'-biphenyl]-2-carboxannide 

3-Amino-3-methyi-N-[2,3-dihydro-2-oxo-1-[[2'-<1H-tetrazol-5-yl)[1 J'-biphenyl]-^^ 
zepin-3(R)-yl]butanamide 

3-{2(R)-hydroxypropyl)amino-3-methy!-N-[2,3-dihydro-2-oxo-1-[[2'-{1H4etrazol-5-yi)[1 J'^ 
methyl]- 1H-1-benzazepin-3(R)-y)]-butanamide 

N-ethyi-4'-[[3(R)"[[3-[(2(S),3-dthydroxypropyl)amino]-3-methyi-1-oxobutyl]amino>^ 
benzazepin-1-yl]methyI]-[1,1'-b!phenyl]-2-carboxamide 

3-(2(R)-hydroxyprcpyi)arnino-3-methyt-N-[3,4-dihydro-4-oxo-5-[[2'-(1H-tetrazot-5-yl)[1 J'-biphenylH^ 
methyl]- 1 ,5-benzothiazepin-3{S)yl]-butanamide 

3-(2(S)-hydroxypropyl)amino-3-methyl-N-[3,4-dihydro-4-oxo-5-[[2'-(1H-tetra2dI-5-y!)[1,1'-biphenyl]-^^ 
methyl]-1,5-benzothiazepin-3{S)yt]-butanamide 

N-ethyl-4'-[[3(S)-P-[(2(S),3-dihydroxypropyl)amino]-3-methyi-1-oxobutyl]amino]-3,4-dihydro-4-oxo-1,5-ben- 
20thiazepin-5(2H)-yf]methyl]-[1 ,1 '-biphenyi]-2"Carboxamide 

4'-[[3(S)-[(3-aminch3-methyl-1-oxobutyl)amino]-3,4-dihydrCH4-oxo-1,5-benzothiazepin-5(2H)-y!]methy1> 
1 '-biphenyl]-2-carboxamide 

4'-[[3(R)-[(3-amino-3-methyl-1-oxobuty!)amino]-2,3,4,5-tetrahydro-2-oxc>1H-1-benzazepin-1-yl]methyn^^^ 
V-b!phenyl]-2-thioamide 

N-hydroxy-4'-[[3(R)-[(3-amino-3-methyl-1~oxobu1yl)amino]-2,3,4,5-tetrahydro-2-oxo-1H-1-benz-azepin-1- 
yl]-methyl]-[1 , 1 '-biphenyl]-2-carboxamide 

N-hydroxy-4'-P(R)-[[3-[(2(S),3-dihydroxypropyl)amino]-3- methyl- 1 -oxobutyf]amino]-2,3,4, 5-tetrahydro-2- 
0X0-1 H-1-benzazepin-1-yi]methyl]-[1,1'-biphenyl]-2-carboxam!de 

N-hydroxy-4'-[[3(R)-[[3-[(2(R)-hydroxypropyi)amino]-3-methyl-1-oxobutyl]amino]-2,3,4,5-tetrahydro-2-oxo- 
1H-1-benzazepin-1-yl]methy!]~[1,1'-biphenyl]-2-carboxamide 

3-(2(R)-hydroxypropyi)amino-3-methyl-N-[3,4-dihydro-1,4-dioxo-5-[I2'-(1H-tetra2ol-&-yl)[1,1'-biphenyi]^^ 
yi]methyi]-1 ,5-benzothiazep!n-3(S)yl]-butanamide 

3-amino-3-methyl-N-[3,4-dihydro-1,4-dioxo-5-[[2'-(1H-tetra2ol-5-yl)[1,1'-biphenyi]-4-yl]methyl]-1,^ 
thiazepin-3(S)-yl]-butanamide 

3-amino-3-methyl-N-[7-methylthio-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazoi-5-yl)[1,1'-biphenyl]-4-yl] 
methyl]- 1 H- 1 -be nzazepin-3(R)-yl]butanamide 

3-(2(R)-hydroxypropyi)amino-3-methyl-N-[7-methylthio-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1H-tetrazol-5- 
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yl)[1,1'-biphenyl]-4-yi]methyl]-1H-1-benzazep!n-3(R)-yl]-butanamide 
3-(2(R)-hydroxypropyl)amfno-3-methyl-N-[7-methylsulfinyl-2,3,4,54etrahydro-2-oxo-1-^^^ 
yl)[1,r-bipheny!]-4-yi]methyl]-1H-1-ben2azepin-3(R)-yl]-butanamide 
3-amino-3-methyl-N-[7-methyisulfinyl-2,3,4,5-tetrahydro-2-oxo-14[2'-(1H-tet^^^^ 
5 rnethyl]-1H-1-ben2a2epin-3(R)-y!]butanamide 

3-amino-3-methy!-N-I2,3,4,5-tetrahydrcK2-oxo-1"[[2'-(acetylaminomethyI)[1,1'-bi 

benza2epin-3(R)-yl]butanannide 

3-(2(R)-hydroxypropyi)amino-3-methy!-N-[2,3,4>tetrahydrc^2-oxo-1-[[2'-{acetylamino 
nyi]-4-yl]methyl]-1H-1-benzazepin-3(R)-yl]butanamide 
10 3-arnino-3-methy!-N-[2,3,4,54etrahydro-2-oxo-14[2'-(benzoylaminomethyl)[1,1'-biphenyiH^ 
1 -benzazepin-3(R)-yl]butanamide 

3-(2(R)-hydroxypropyl)amino-3-methyi-N-[2,3,4,5-tetrahydro-2-oxo-1-[[2'-(benzoylaminometh 
nyl]-4-yl]methyi]-1H-1-benzazepin-3(R)-yl]butanamide 

3-amino-3-methy1-4-hydroxy-N-[2,34,54etrahydro-2-oxo-1-[[2'-{1H4etrazoi-5-yi)[1,1^ 
15 thyi]-1H-1-benzazepin-3(R)-yi]butanamide 

2- Amino-2-methyl-3-hydroxy-N-[2,3,4,54etrahydro-2-oxo-1-[[2'-(1H4etrazol^ 
thyt]-1H-1-benza2epin-3(R)-y!]propanamide 

3- (2(R)-hydroxypropyl)amino-3-methyi-4-hydroxy-N-[2,3,4,54elrahydro-2-oxo-1-[[2'-(1H-t^^^^ 
1'-biphenyl)-4-yi]nnethy!]-1H-1-ben2a2epin-3-(R)-yi]-butanamide 

20 2-(3-hydroxybutyl)amino-2-methyi-3-hydroxy-N-[2,3,4,5-tetrahydro-2-oxo1-[[2'-(1H-t^^^^ 
phenyl]-4-y(]methyl]1H-1-ben2azepin-3{R)yI]propanamide 
and pharmaceutically acceptable salts of such compounds, 

10. The use of a compound prepared as described in Claim 1 for the manufacture of a medicament for in- 
25 creasing levels of endogenous growth hormone in a human or an animal 

11. A process for the preparation of a composition useful for increasing the endogenous production or release 
of growth hormone in a human or an animal which comprises mixing an inert carrier with an effective 
amount of a compound prepared as described in Claim 1 . 

12. A process for the preparation of a composition useful for increasing the endogenous production/reiease 
of growth hormone in a human or an animal which comprises mixing an inert carrier with an effective 
amount of a compound prepared as described in Claim 1 used in combination with other growth honmone 
secretagogues such as, GHRP-6 or GHRP-1 , growth homione releasing factor (GRF) or one of its analogs, 
IGF-1 or IGF-2, or B-HT920. 
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